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CHAPTER VIlI

EQUIPMENT

Section I. INTRODUCTION

I. General

Current equipment of the German Armed Forces
is generally good, despite more than five years
of war. Although some German equipment
does not reach Allied standards, in the majority
of categories it has been found to be as good as,
or better than, comparable U. S. items,

2. Design

Much German equipment differs radically in de-
sign from Allied counterparts. This does not
mean that the functioning of the equipment is in
any way inferior; the solution of the problem has
been approached from another angle.

3. Shortages

Although acute material shortages sometimes
force the employment of substitutes, redesigned
German equipment seldom shows impaired “effi-
ciency. This is-attributable to careful, meticulous
planning, and to the production of a surprisingly
versatile industry which is controlled completely
by the state.

Section Il. AUTOMOTIVE EQUIPMENT

. General

In general, German military automotive equip-
ment consists of adaptations of civilian types, and
these in most cases do not reach the high stand-
ard of American or British vehicles either in
reliability or performance. The German branches
of Ford and General Motors appear to have been
incapable of reproducing their prototypes with
unimpaired efficiency. With half-tracked prime-

movers and personnel-carriers, however, the Ger-
mans have excelled; in this class they have pro-
duced vchicles which have given excellent serv-
icec and which are unrivaled for cross-country
performance.

2. German Cars

a. Lttt Army Car  (Volkswagen). (1)
General. This four-scat vehicle was developed
from the famous “People’s Car”, which in fact
never came into the hands of the German people.
The military version has a touring body with a
folding top instead of the civilian sedan type
body. The [Iolkswagen, the German equivalent
of the American “Jecp™, is inferior in every way
except in the comfort of its seating accommoda-
tions.

(2) Chassis. The chassis consists of a cen-
tral, welded-steel tube hifurcating at the rear to
support the engine and transmission. The steel
floor on both sides of the central member pro-
vides the means of supporting the body. The
front axle consists of steel tubes which house
the two torsion bars of the suspension. The
body is of sheet steel.

(3) Power. The ¢ngine, mounted at the rear,
develops 24.5 brake horsepower at 3,300 revolu-
tions per minute. Its capacity is 985 cubic centi-
meters (60 cubic inches). It is air-cooled and
has four cylinders, horizontally opposed in pairs.
The gasoline tank is below the instrument panel
in front of the right scat. There are four for-
ward speeds, and one reverse.  The maximum
speed in high gear is about 50 miles per hour.
The Folkswagen is a four-wheeled vehicle with
two-wheel drive.

(4) Amphibious version. An amphibious ver-
sion, known as the Schwimmacagen or le.P.Kw.
K.2s5, has an engine of slightly increased capacity
(1,131 cubic centimeters or 69 cubic inches).
The crankshaft is extended to the rear of the
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Figure 1.—Swmall personncel carrier, I olkswagen.
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Figure 2—Amphibions Polkswagen, Schimmzvagen.

body and engages with the propeller-shaft hy
means of a dog clutch.  When traveling over-
land, the propeller and shaft fold over the hack
of the vehicle. The body, which resembles a
civilian sports car, is of thin welded sheet metal.

b. Stanparp Cuassis T For LIGHT ARMY
Car. (1) Chassis. This chassis is of normal
type, with a frame of rectangular scction, side,
and cross members and bracing to support the
The hood is
hinged down the center and fastened on each
side by two clips. This chassis is used for the
four-scat light car (Kfsz. 1) and for a varicty
of radio and other special purpose vehicles.

(2) Engines. The engine is mounted at the
front and may be any of the following types:

(a) Hanomag 2-Liter (122 cubic inches) Type
20 B.
O.H.V. gasoline engine with dry sump lubrica-
tion. It generates 50 brake horsepower at 3.500
revolutions per minute. Water pump, fan, and
dynamo are driven by one V-belt from the cam-
shaft.

(b) BM.W. 2-Liter (122 cubic inches) Tvpe
325. This engine is a water-cooled, six-cylinder
(in-line) O.H.V. gasoline engine with dry sump
lubrication, generating 45 brake horsepower at
4,000 revolutions per minute.

engine, transmission, and body.

This is a water-cooled, four-cylinder

(¢) Stocwer Types R OIS0 W and AW 2.
These are both water-cooled, four-evlinder O.H.V.
gasoline engines with dryv sump lubrication.  The
R IR0 W is a 1730 cubic centimeter (106.75
cubic inches) model generating 43 brake horse-
power at 3.600 revolutions per minute, and the
AW 2 9s a Z-liter (122 cubic inches) engine giv-
mg 50 brake horscpower at the same speed.

(3) Power. The power train is geared to all
four wheels,  The vehicle also has four-wheel
steering, but the rear wheel steering mechanism
may bhe locked.  The gears give five forward
speeds and one reverse. Maximum speed is 50
miles per hour.  Tgnition is by a 12-volt battery
and coil.  The main gasoline tank (13.25 gallons)
is mounted at the rear, and the reserve tank (2.4
gallons) is in the engine compartment.

c. STANDARD Crassis | Tvere 40 ror LicHT
Arary Car. This chassis, used for light staff
cars and various special purpose vehicles, is prac-
tically the same as the Standard Chassis I, but
has front wheel steering only.  The engine is
the Stoewer 2Z-liter (122 cubic inches) AW 2.
The vehicle has a maximum speed of about 50
miles per hour.

d. Taemr Car, Merceprs Benz Tyee 170 V.,

(1) Chassis. The chassis, used for light staff
vill—3
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Figure 3.—Medium personnel carrier.

cars and specialized vehicles, is X-shaped and
supports the engine at the front. The {ront
wheels are independently sprung by two parallel,
semi-elliptic springs crossing the {front of the
vehicle. The rear wheel suspension is by coil
springs. The engine is fitted beneath the hood,
which is of normal type.

(2) Engine. The engine is the water-cooled,
four-cylinder, 1,700 cubic centimeters (103.7
cubic inches) Mercedes Benz Type M 136. This
is a side-valve, gasoline engine with an I.-shaped
cylinder head, with the camshaft and valve gear
on the right side. The engine develops about 38
brake horsepower at 3,400 revolutions per minute.
The fuel tank, located in the engine compartment,
contains 11.5 gallons.

e. STANDARD CHassts FoR Meptum Car. (1)
Chassis. This is a conventional chassis used for
staff cars, radio vehicles, and other specialized
types and consisting of two parallel side mem-
bers and various cross members and brackets.
The engine is fitted at the front, and the wheels
are sprung independently by two coil springs
with double-action, hydraulic shock absorbers

- Vili—4

The spare wheels are carried one on each side
of the chassis on stub axles to prevent bellying
when traveling over rough ground.

(2) Engines. The engine may be either of
two types: Horch V-8 Type 901 (a water-
cooled, 3.5-liter (213.5 cubic inches) gasoline
engine developing 82 brake horsepower at 3,600
revolutions per minute), or an Opel straight-six
(a water-cooled, 3.6 liter (219.6 cubic inches)
O.H.V. gasoline
horsepower at 2,800 revolutions per minute).
There are two gasoline tanks. The main tank,
holding 18.7 gallons, is suspended in the center
of the chassis frame, and the reserve tank hold-
ing 10.8 gallons, is at the rear.
box has four forward speeds and one reverse,
with an auxiliary gear hox giving two ratios: nor-
All four wheels are driv-

engine developing 68 brake

The main gear

mal and cross-country.
ing wheels.

rorR Heavy Car.
There are actually three known

f. Staxparp Crassis 11
(1) Chassis.
models of this chassis, all being similar in gen-
eral appearance. Model EGa has stub axles car-
rying the spare wheels to assist in crossing rough
ground, and four-wheel steering. The steering
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Figure 4—Medium Half-tracked prime mover (8-ton).

mechanisin for the rear wheels can be locked.
Model TEGb has front wheel steering only.
Model IEGd has no anti-bellying support axles.
The body usually fitted is a four-door touring
type of clumsy appearance. The vehicle is used
for a variety of purposes, including an artillery
prime mover for light guns.

(2) Engine. The engine is the Ford 3.6-liter
(219.6 cubic inches) V-8, devcloping 78 brake
horsepower at 3,600 revolutions per minute, This
is a side-valve model with L-type cylinder heads.
There are five forward speeds and one reverse.
The main (14.5 gallons) and subsidiary (17 gal-
lons) gasoline tanks are supported within the
chassis frame.

3. German Trucks

a. OprL “Britz” 3-Ton Truck Tyrr 3.6-36 S.
(1) Chassis. This vchicle, employed principally
as a general purpose truck, has a varicty of spe-
cialized bodies. There are actually three models:
the 3.6-36 S, the original Chevrolet-type com-
mercial vehicle; the 3.6-36 S (army model),
which is modified to meet army specifications ; and
the 3.6-47 which is intended primarily for coaches
and has a lengthened chassis. The vehicle has a
normal rectangular type chassis, supporting the
engine at the front.

(2) Poter. The engine is a water-cooled,
straight-six O.H.V. gasoline unit of 3.6 liters

(219.6 cubic inches) capacity, developing about
68 brake horsepower. The gasoline tank (21.6
gallons) is situated under the driver’s scat. The
gear box gives five forward speeds and one re-
verse. The two rear wheels arce the driving wheels.

b. OpeL “Brirz” 3-Tonx Truck (Tvee 6700
A). This is essentially the four-wheel drive.ver-
sion of the type 3.60-365. The drive is taken
from the five-speed main gear box to a transfer
case. The transfer gears have two positions: one
for roads and one for cross-country travel,

c. I'orn 3-Ton Truck (Types G 917 T AND
G 997 T). These are hoth commercial models
with two-wheel drive, slightly modified to meet
army specifications.  Both are powered by V-8
water-cooled gasoline engines developing about 78
brake horsepower. In the model G 917 T the
capacity is 3.6 liters (219.6 cubic inches), in-
creased to 3.9 liters (237.9 cubic inches) in the
G 997 T by enlarging the bore. The gear box
gives four and one reverse.
There is also a type G 987 T, a purely commer-
cial model but very similar to the two army
models.

d. Murcepes Bexz 3-Tox Truck (Type LCF
3000). (1) Chassis. The chassis is of welded
construction with pressed steel cross-members.
The engine is mounted at the front beneath a
hood of normal type. Both front and rear axles
are supported by two longitudinal, semi-elliptic

vill—5

forward speeds



I MARCH 1945 anhiORGRalun TM-E 30-451

prem

|

Figure 5.—22-ton tank transport trailer,

Vill—6



I MARCH 1945

springs, each of which has a two-way shock ab-
sorber. S

(2) Power. The Diesel engine is a four-cyl-
inder, O.H.V., water-cooled model of about 5
liters (305 cubic inches) capacity. The gear-box
gives four forward speeds and one reverse. There
is an auxiliary gear box for selecting road or
cross-country gear ratio. The driving power is
carried to only two of the four wheels. Similar
vehicles of Mercedes Benz manufacture also exist
up to the 10-ton class. Some of the smaller ones
may be found with gasoline engines, but in all the

larger sizes only Dicsels are used.

e. BUssinGg-N.A.G. 415-Ton Dirser TRUCK.
This is a conventional type of truck which per-
forms satisfactorily under test. At the governed
speed of 1,740 revolutions per minute, 93 brake
horsepower was developed. Over a 100-mile
road circuit with heavy traffic, the vehicle aver-
aged 21.1 miles per hour, and the fuel consump-
tion averaged 8.72 miles per gallon. The vehicle,
during the test, carried a load of 634 tons with-
out any difficulty.

f. Heavy WureLep Prime Mover Radsch-
lepper Ost. (1) Description.

prime mover with four large wheels, intended for

This is a heavy

This vchicle should
not be confused with the Raupenschilepper Ost, a
fully-tracked prime mover also intended for use
on the Russian front.

use on the Russian front.
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(2) Specifications.
Length . ................20 feet.
Width .................. 7 feet 4 inches.
Height .................. 10 feet.
Wheels (stecl) .......... IYour, 4 feet 10 inches in
diameter.
Engine ... oL 4-cylinder, in-line, air-
cooled, 90 horsepower,
Fuel oo ool Crasoline,
Capacity . ..., 0,024 cubic centimeters.

(307.46 cubic inches.)
{(with 2-cylinder, air-
cooled, 12 horsepower
auxihiary starter engine).

Drive ..ol 1 wheel, with locking dif-
ferential.

Gears ...l [five Torward, one reverse.

Speed, road . ... ..., 6 miles per hour (average).

Weight unloaded ........ U tons.

Useful load ....... ... 45 tons,

Trailed load ............5.6 tons.

Winch capacity ......... 3.0 tons.

g. HaLr-TrackeDp DPriaie Movirs axp PEer-
SONNEL CARRIERS.  These vehicles form the most
successful serics produced hy the Germans, and
have multifarious uses.  Figure 60 gives brief
comparative details of cach.  The dates given in
column 3 refer to the presumed date of introduc-
tion. In the same column, the initial letters in
the manufacturer’s type are the initials of the
original manufacturer.  Thus DB stands for
Daimler Benz, Bn for Biissing N.A.G., HL for
Hansa-Lloyd (Borgward)., D for Demag, H for
Hanomag, and F for Famo. The original manu-
facturer may not he the exclusive maker of a
particular tvpe of vehicle, for certain types may
be manufactured by several firms,

Viii--7



COMPARATIVE TABLE OF VARIOUS TYPES OF GERMAN HALF-TRACKED VEHICLES.

Zg.Kw. TYPE Sd. Kfz. | Manufacturet’s Maybach Engine Gearbox type Braking system Suspension ; Clutch
No. type ) type :
1 ton 10 D7 NL 38 TRKM Maybach pre-selective semi- | ATE Hydraulic foot brakes. Hydraulic | Full torsion-bar. (Idler not sprung, | Fichtel and Sachs
(1938/9) or automatic SRG 102128H. steering brakes. Handbrake works but fitted with shear-bolt safety Mecano type
HL 42 TRKM mechanically on the steering brakes. device). PF 220 K.
1 ton 10 D7 as above Maybach Variorex as above as above as above
(1940) VG102128H
Light armored carrier 250 Dip HL 42 TRKM as above as above Note: One pair of pogies less than as above
on Zg.Kw. 1-ton 252 (1940} ’ on Zg.Kw. 1-ton (Sa.Kfz. 10).
chassis. 253
3 ton 11 ki 6 NL 38 TUKR Normal 4-speed tybe with | Mechanical hand and steering brakes. | Full torsion-bar. (Idler not sprung, | Fichtel and Sachs
(1938) or auxiliary gearbox. Mechanijcal servo-assisted footbrake. bu: fitted with shear-bolt sa‘ety Mecano type PF 220.
HL 42 TUKRM s “device).
Medium armored car- 251 k! 6p NL 38 TUKRRM as above / as above as above
rier on Zg.Kw. 3- (1938) or .
ton chassis. - HL 42 TUKRRM ~
as above 251 k! 6p HL 42 TUKRRM as above as above
(1940)
as above 251 H kI NL 38 TUKRRM as above as above Fichtel and Sachs
6p or Mecano type
{1940) HL 42 TUKRRM PF 220 K.
5 ton 6 BNL7 NL 38 Zahnradfabrik Aphon gear- | Mechanical steering brakes. Bosch Bogies with leaf-springing in pairs. as above
(1936) Spezial. box type G.45 V. (non- pneumatic hand and footprakes. Idler sprung with 2 short tor-
synchromesh). sion-bars, fixed in center of tube.
5 ton 6 BNLS NL 38 TUK Mechanical hand and steering brakes. | Full torsion bar. (Idler not sprung, as above
DBLS8 or Bosch pneumatic footbrake. but fitted with shear-bolt safety
(1938/39) NL 38 TUKRM device).

Footnote at end of table.
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COMPARATIVE TABLE OF VARIOUS TYPES OF GERMAN HALF-TRACKED VEHICLES.—Continued

Zg.Kw. type Sd. Kfz. | Manufacturer’s Maybach Engine Gearbox type Braking system Suspension Clutch
No. type type
5 ton 6 BN 9 HL 54 TUKRM Bosch pneumatic foot brake. ATE as above as above
(ca. 1940) hydraulic steering-brakes. Mechan-
ical handbrake.
8 ton 7 KMmS§ HL 52 TU Zahnradfabrik ZG 55. Mechanical steering and hand-brakes. | Bogies with leaf-springing in pairs.
(1935) Knorr pneumatic foot-brakes. (Spiral springing on idler).
8 ton 7 KM m i1 HL 62 TUK **Non-synchronized''. Mechanical hand and steering brakes. | Bogies with leaf-springing in pairs. | Mecano type K 230 K.
HL m 11 Bosch pneumatic foot brake. (Torsion-bar springing on idler).
o (ca. 1939) ! Note: This model was being made
up to 1942, but some later mod-
els have full torsion-bar sus-
pension.
12 ton 8 DBs 8 DSO/8 Bosch pneumatic foot brake. (Mechan- | Bogies with leaf-springing in pairs. | Mecano type LA 80 H.
(1938) ical steering brakes). Torsion-bar springing on idler.
12 ton 8 DB9 HL 85 Bosch pneumatic foot brakes. ATE as above
(1939) TUKRM. hydraulic steering brakes.
12 ton 8 DB 10 HL 85 TUKRM Mechanical hand-brake. Bosch pneu- | Full torsion-bar. (Idler not sprung, | Mecano LA 65/80 B.
(1939/40) matic foot-brake. Hydraulic steering but fitted with shear-bolt safety
brakes. . device).
18 ton 9 F-2 HL 98 TUK Zahnradfabrik Type G 65 Mechanical hand and steering brakes. as above | Mecano LA 65/80.
(1938) VL230. Bosch pneumatic foot brake.
18 ton 9 F-3 HL 108 TUKRM as above as above as above Mecano LA 80.
(1939)
Figure 60.
- s
Tl 7 - s
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Section Ill. ARTILLERY FIRE CONTROL
EQUIPMENT

1. On-Carriage Fire Control Equipment

a. GENErAL, German on-carriage fire control
devices for field artillery, antitank artillery, self-
propelled artillery, and tanks, are generally simi-
lar for all pieces of each class. All are character-
ized by excellent workmanship and ease of opera-
tion.

b. TieLp Artitiery. (1) General. TField ar-
tillery on-carriage fire control equipment is de-
signed for both direct and indirect laying. Eight
mounts of azimuth compensating type automati-
cally allow for trunnion cant when cross-leveled.
The angle-of-site mechanism is graduated from
100 to 500 mils, 300 mils representing normal.
The gun is laid at the quadrant elevation on the
sight hy matching two arms, one moving with the
gun, the other with the sight bracket. Fire ad-
justment depends on the accuracy of this rather
difficult pointer matching. Range drums, gradu-
ated to suit the particular picces on which they are
mounted, are operated by handwheels.

(2) Panoramic telescope M.32. This is the

Figure 7—Panorumic Telescope M 32,

vill—Io

ahighweres

UNCLASSIFIED

TM-E 30-451

Figure 8—Punoramic Telescope V32K,

standard German ficld artillery sight, and consists
of the following:

(a) Stewr. N\ stem fits into a tubular socket
on the sight bracke of the gun.

(b) Rotating head. Main and slipping azimuth
scales are attached to the rotating head. Tt can
be rotated by operating a quick release, or, for
finer adjustient, by micrometer heads,

(¢) Asztmuth scales. The main scale is fixed
relative to the rotating head. |t is graduated in
hundreds of mils, numbered by twos, from zero
to 6400. The slipping scale follows every move-
ment of the main scale, hut can he rotated inde-
pendently. It is graduated in hundreds of mils,
numbered in twos from zero to 32 right and left.
A micrometer drum, movable
scales, works in conjunction with main and slip-
ping scales. Both are graduated in mils, numbered
by tens, The index 15 on a fixed ring between
the two scales.

with fixed and

(d) Elewation micrometer.  Turning this mi-
crometer head tilts the object glass, raising or



GERMAN TANK AND ARMORED CAR SIGHTS—TURRET SIGHTING TELESCOPES

Overall
Range Magni- Field length Weight Exit Entrance
TYPE USED ON GUNS AND AMMUNITION Scales fication | (Degrees)| (less eye | (pounds) Pupil Pupil REMARKS
(Meters) X guard) distance | diameter
(inches) (mm.) (mm.) R
T.2Z.F.2 and 2X.| Pz.Kpfw.l. Models A and B. 7.92 mm MG 13. 800 2.5 28 19 19 5.5 — It is not known with what gun the T.Z.F.2
was used, nor in which vehicle. Monocular.
T.Z.F. 3a. 4-wheeled armored car. 2 cm Kw.K. 38. 1200 — — — — — —_— Little is known about this telescope.
Sd.Kf2.222 and semi-tracked Monocular. N
A.C. Sd.Kfz. 250/9. 7.92 mm M.G 34.
T.Z.F.4 Pz Kpfw, 11 Models A to C. 2ccm Kw.K. 30. 1200 2.5 25 22.5 20 7 17.5 First confirmed Leitz design. Monocular.
7.92 mm M.G. 34.
T.Z.F.5/36 Pz Kpfw.l1I Model F, 2 cm Kw.K. 30. 1200 2.5 25 22.5 21 7 17.5 The range of 800 metres applies to T.Z.F.
, and 4/38. 7.92 mm M.G. 34. 800 4/36 and that of 1200 metres to T.2.F.
4/38. Monocular.
L e e | e
T.Z.E. 5a. Pz Kpfw. I1I Models A to D. 3.7 em Kw.K. (AP and HE). 2000 2.5 25 32.25 24 5 12.5 Monocular.
7.92 mm M.G. 34. 800 .
T.Z.F. 5a. Pz.Kpfw. IIT Model E, etc. 5 cm Kw.K (AP and HE). 2000 2.5 25 32.25 21.5 5 12.5 Monocular, Modified 7.2.F. 5a, superseded
(Vorl). (See Remarks). 7.82 mm M.G. 34. 1500 by T.Z.F. 5d4.
5 cm.
T.Z.F. 5b. Pz Kpfw. 111 with 7.5 cm, 7.5 cm Kw.K. 2000 2.4 23.5 32.25 21.5 5 12.5 Monocular.
Kw.K. Models J to N.
Pz.Kpfw. IV Models B to F. 7.92 mm M.G. 34, 800
T.Z.F. 5b/36. Pz.Kpfw. IV. Models B to F. 7.5 cm Kw.K. 2000 2.4 23.5 32.25 23 6 14.4 Monocular.
7.92 mm M.G. 34. 800
T.Z.F. 5d. Pz Kpfw. I11. Models F and J. 5 em Kw. K. (APC and HE) 3000 2.1 25 31.8 20.13 5.5 13.2 Monocular.
7.92mm M.G. 3%. 1500
T.Z.F. 5. Pz . Kpfw. 111 Models L and M. 5cem Kw.K 39 AP or APCHE 1500 2.4 25 31.8 20.13 5.5 Monocular.
3000
7.92 mm M.G. 34. 1200
T.Z.F. 5f Pz.Kpfw. IV Models F2 to 11. 7.5 ¢em KwK. 40 APCBC 2500 2.4 25 31.8 20.13 5.5 13.2 Monocular,
(Vorl) HE 3300 The HE scale serves for the machine gua also,
AP40 1500
7.92 mm M.G. 34. (See
Remarks)
Figure 9.
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GERMAN TANK AND ARMORED CAR SIGHTS—TURRET SIGHTING TELESCOPES——;Continued

Overall
Range Field length }. Weight Exit Entrance
USED -ON GUNS AND AMMUNITION | Scales (Degrees)| (less eye | (pounds) | Pupil Pupil REMARKS
(Meters) guard) distance | diameter
(inches) {mm.) {mm.)
T.Z.F. 5f. 1. Pz Kpfw. IV Models G to K. 7.5 cm Kw.K, 40 APCBC 3000 2.4 25 32 26 5.8 13.9 Monocular.
. HE 4000 - The HE scale serves for the machine gun also.
AP 40 1500
7.92 mm M.G. 34. (See
Remarks)
T.Z.F. 6. 8-wheeled armored car and 2 ¢m Kw K. 30 and 38, and 1200 2.4 22 28.4 21 5 12 Monocular.,
Psz. Sp. We. 11 7.92 mm M.G. 34.
(Luchs) Sd. Kfz, 123.
T.Z.F.6/38. 2 ¢m Kw K. 38 and 1200 2.5 25 Little known about this telescope but known
7.92 mm M.G. 34. dimensions agree with those for the
i T.Z.F.6. Monocular.
T.Z.F. 9b. Pz.Kpfw. Tiger Model E. 8.8 em Kw.K. 36. 4000 2.4 26 32.5 37 6 15 Binocular. Adjustable interocular distance.
7.92 mm M.G. 34. 1200 . .
T.Z.F, 9d. Pz.Kpfw. Tiger Model B, 8.8 cm Kw.K. 43 APCBC 3000 Monocular.
HE 5000 The HE scale is believed to serve for the
7.92 mm M.G. 34. (See machine gun also.
Remarks)
7 -
T.2.F. 12, Pz K pfw. Panther Model D, 7.5 em Kw.K. 42 APCBC 3000 2.5 29 45.1 63.88 6.2 15 Binocular. Light and dark filters fitted. The
(L/70) HE 4000 HE scale serves for the machine gun also.
AP 40. 2000
7.92 mm M.G. 34. (See
Remarks)
T.2.F, 12a. Pz.Kpfw. Panther Models Aand G. | As above, 3000 2.5 19 44.5 44 6.2 Monocular, dual magnification.
4000 5 15 3.1
2000
(See
Remarks)
HULL MACHINE GUN TELESCOPES
K.Z.F. 1. Early models of most tanks. 7.92 mm M.G. 34. 200 1.8 18 5 — Cranked, monocular, moving-eyepiece type.
(gimbal mountings). (fixed)
K.Z.F. 2. Pz Kpfw. I, Commander's. 7.92 mm M.G. 34. 200 1.75 18 14.13 7 5 — Cranked, monocular, moving-eyepiece type.
Fz.Kpfw. 11, Flamethrower. (gimbal and ball mountings). (fixed)
Pz.Kpfw. 111, Commander’s
and Modzis F to J.
Pz.Kpfw. IV, Tiger and Panther.
Figure 10,
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lowering the line of sight. The elevation scale
is graduated in hundreds, from 100 mils to 500
mils, with 300 as normal. The micrometer is
graduated in single mils numbered in tens.

(e) Eyepiece. This is at the end of an arm
and can be turned in any direction. The recticle
which may be illuminated has an interrupted ver-
tical line with an inverted “V” for elevation.
Late models of the M.32 as well as M.32 K
sights have a horizontal scale added to the reticle.

(f) Characteristics, M.32 and M.32 K,

Power .................. 4 x.

Field of view............ 10°.
Diameter of exit pupil...1.8 inches.
Overall length .......... 6.25 inches.
Weight ................. 5 pounds.

Figure 11.—Panoramic Telescope M16/18.
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(3) Panoramic Sight M.16/18. (a) Descrip-
tion. The M.16/18 sight differs from the M.32
as follows:

It has no slipping scales.

When the azimuth scale is set at zero, the rotat-
ing head forms an angle of 90 degrees with the
eye piece.

A cross-level vial asembly is secured to the
shank. It is adjusted by turning an eccentric

plug.

(b) Characteristics.

Power .................. 4 x.

Field of view ........... 10°.

Diameter of exit pupil....L5 inches.

Length Over-all ....... .. 0.25 inches.
Weight ................. 4 pounds 5 ounces.

¢. ANTITANK GUNs. (1) General, All German
antitank-gun sight mounts have facilities for ap-
plying range, and most have a means for applying
lateral deflection. Characteristics of various
sights are:

(a) 2 cm S.Pz. B41. Open sights “U” and
acorn. Graduations for range, but no mechanical
arrangement for applving deflection. Telescope
sight fits into a trigger housing on sight mount.

(b) 5 cm Pak 38. The sight incorporates lat-
eral deflection gear and means for adjusting line

and elevation. Range drum is graduated to 2,400
meters (HE) and 1,400 meters (AP).

(¢) 7.5 cin Pak 40. As for 5 cm Pak 38 but
graduated to 2,800 mils (HE) and 1,400 mils
(AP).

(d) 7.62 ¢ Pak 36 (r). Rocking bar recipro-
cating ; range indicator graduated to 6,000 meters
(APCBC) and- 2,000 meters (AP 40). Elevation
indicator graduated in meters for three types of
projectiles and in mils up to 800.

(e) 7.5/5.5 cm Pak 41. Range drum with five
scales. The first is graduated in mils, the remain-
ing four in meters with decreasing range limits;
believed used as muzzle velocity decreases with
rapid wear of the tapered bore. A deflection mech-
anism is located below the range setting handle.

(£) 8.8 cm Pak 43/41. There are two tele-
scopic mounts side by side on the left. One, of
rocking bar type, is for antitank use, and the other,
similar to the sight mount of the 10.5 cm le.
F.H.18 is for indirect laying.

Vill—I3
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Iigure 12.—Sight mounis. (Lcft) For 10.5 cm Howitzer on Pz, Kpfw. I chassis (Stu. T142). (Right) For 7.5 cin Pak
40 on Csech (38t) tlank chassis.

Figure 14—Sight mounts (Left) For 7.5 cm (Stw. K40) Ps. Kpfw. 111 chassis.  (Right) For 7.5 cm on Pz Kpfw,
I w/o rotary cupola.

(2) Zielfernrohr, Z.F. 38/1 Sw.0.4 This is  conical reticles. The angle from conical to ver-
the sight now used with all antitank guns. It has  tical reticle is 4 mils, giving @« maximum lay-off of
one main graduation with three secondary gradua- 24 mils on each side. The ficld of view is & de-
tions on each side, and a vertical line between the  grees, and magnification three-fold,
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Figure 15—Sight mounts. (Top) For 7.5 cwm Howitser.
(Center) IFor 105 cm LFH 18 Houwitzer. (Bottom) For
13 cm S1G 33 Howitzer.
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(3) dushilfsrichtmittel 38, This is the sight
used for indirect laying of antitank guns. It con-
sists of a tangent clevation drum, bearing ring,
and telescopic sight with 10-degree field of view
and 3-power magnification. The tangent elevation
drum is graduated from zero to 1,300 mils by
hundreds, and the bearing scale from zero to 6,400
mils in hundreds. Doth have micrometer adjust-
ments for zevo to 100 nals,

d. SeLr-Proverren Arrintery, Most German
self-propelled assault and antitank guns of 75 mm
or more caliber use the Sl 2.7, sertes of direct-
laying telescopes. Iixeepting the SfLZ./7 5, on the
88 cm Pak 4373 (1.;71)y on Pz Jag. Panther,
they are mounted on a Ziclelnrichtung 37 (Z.L.
37y sight bracker, This sight bracket has cross-
levelling detlection and range adjustments. Since
1942 panoramic sights issucd for self-propelled
artillery have been reduced to one for each two
guns.

e. Taxk axp Aryorep Car Sweirs, (1) Gen-
eral.  German tank and armored car sights are of
articulated stationary eyvepiece type, with verti-
cally moving reticles. They are for direct laying,
and consist of two main parts: objective tube and
reticle hox, which move with the gun ; and the eye-
piece tube. carrying the range control, which re-
mains stationary. ( Details of tank and armored
car sights are given v Figure 9.)

(2) Range scales.  Range scales (including an
allowance for jump) consizt of o series of small
circles about the optical axis, graduated in hun-
dreds of meters, and numbered every 200 meters.
Those for varions projectiles are marked accord-
inglv. Ranges are vead against a fixed translu-
cent pointer at the tap of the field of view.

(3) Reticle markings. Reticle markings con-
sist of a large central triangle, or inverted V, with
three smaller triangles on cach side at 4-mul inter-
vals. The center apex is the normal aiming point.
Zeroing knobs for line (“Seite”) and clevation
(“Fohe”y and reticle illumination are provided.
The optical and mechanical joint is a dust proof,
water-tight prism syvstem, usually limited to —20
degrees depression and 30 degrees elevation.

(4Y Machine-qun sights.  Machine-gun sights
on tanks and armored cars are fixed in gimbal or
ball mounts, with the optical axis offset so that
the line of sight is ¢lose (o the machine gun when -
it passes through the hall. The reticle has no
range or deflection scttings. Zeroing adjustments
are provided, however, as well as illumination.
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Figure 16.—Auming Circle, Rkr 31, with case and illuminating apparatus.

Vill—16

Figure 17.—Gunner's quadrant.

2. Off-Carriage Fire Control Equipment

a. GENeraL., Like their other optical instru-
ments, German off-carriage fire control equipment
is superior in design and workmanship. Most in-
struments which are quite similar to our own
could be used effectively by Allied troops,

b. Winkelmesser 33 (1171, 35), GUNNER’S
QuabraNT. (1) General. "T'his gunner's quad-
rant is simple and well constructed. The frame
contains an elevation arc with a scale graduated
in ten-mil units from zero to 1,000 mils in black
numerals, and from 600 to 1,600 mils in red.
The quadrant arm carries a spirit level and is
provided with coarse and fine screw-type adjust-

ments. :
(2) Characteristics:
Weight .....ooveiiinn, 1.75 pounds,
Height oo, 4.63 inches.
Width ... 0.94 inch.
Length ... 4.63 inches.

¢c. Richithreis 31 (Rkr. 317, A1minGg CIRCLE.
(1) General. Material, workmanship, and de-
sign of the Rkr. 31 are excellent. and no expense
has been spared in its production. It is con-
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Figure 1870 cm Range Finder with adjusting lath and carrving case.

structed in three major parts: the periscope, the
telescope, and the angle-of-site mechanism. When
assembled, these can be mounted on the spindle
of a tripod. The instrument can be used to meas-
ure vertical and horizontal angles; by using the
magnetic needle, magnetic bearings can be taken.
When disassembled, part of the instrument can
be used for plane table work.

(2) Description. The periscope is fitted to
the aiming circle by means of a dovetailed slide.
Its function is merely to raise the line of sight.
It has no magnifying power. The telescope has
an adjustable focussing eyepiece, with a leveling
bubble on top. A lighting attachment is provided
on the left side. To the left of the telescope is a
spherical level by which the head can be leveled.
The angle-of-sight mechanism can be rotated
through a total of 1,400 mils, the horizontal being
300 mils, The smallest graduation is 1 mil.
The traversing mechanism is graduated in mils

from zero to 6,400, A\ quick release mechanism is
provided.

The tripod is adjustable in height and has a
traversing mechanism. A spindle projecting from
the traversing head forms the support for the aim-
ing circle. Two rings in which the spindle is
mounted cecentrically control its vertical position,
and by rotating these rings the spherical level
can be centered.

d. Raxer Frnoees. (1) General.  In gen-
cral. German range finders are of the stereoscopic
type. but a 70-em hase coincidence range finder,
though no longer 1 production, is still in use.
Range finders are known to exist in the following
sizes:

70-cm base,
I-meter base.
L.5-mwter base,
4-meter base.
O-meter base.
10-meter base.
12-meter base.
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Figure 19 —4-meter Range Finder, Model L 4w RA0,

Figure 20—Range Finder, 1.5 meter-Base. (Top) Assembled view. (Bottom) Assembled reudv for use.
vill—18
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(2) 70-cm Range Finders 14 and' 34 ( Entfer-
nungsmesser 14 and 34).

(a) Gemeral. The 70-cm (27.56 inches) co-

incidence range finder is used by German ma- -

chine-gun and mortar units, and by airborne
troops for obtaining the ranges of ground targets.
It also is used with the M.G.34 for antiaircraft
fire. For adjustment an artificial infinity is used.
There is no adapter for mounting on a tripod.

(b) Characteristics.

Base length ............. 70 cm (27.56 inches).
Magnification ........... 11 x. ' -
Range .................. 219 to 10,930 yards.

Weight of Range finder..10 pounds.
Weight of case complete. .4.5 pounds.

(3) 1-Meter (39.37 inches) Stereoscopic Range
Finders. (a) General. These portable l-meter
base range finders are used largely by light anti-
aircraft units manning 20-mm and 37-mm guns.

(b) Characteristics.

EmR. 1 m. Em.R36 1 m.
Base length ....39.37 inches ...... 39.37 inches.
Magnification ..7.8 x ............ 6 x.
Range ......... 275 to 8,740 yards.545 to 10,930
yards.
Weight ........9.9 pounds ....... 16 pounds.

(4) 1.5-Meter (59.06 inches) Stereoscopic
Range Finder (Em.R.1.5 m). (ayGeneral. This
range finder is provided with a tripod and is only
used agamnst fixed targets.

(b) Characteristics.

Base length ......... V...59.06 inches.
Magnification ........... 11 x
Range ........... ennenn 435 to 21,860 yards.
Weight ........cvevuenen 20.9 pounds.

" Weight of tripod........ 39.6 pounds.

(5) 4-Meter (15748 inches) Range Finder
(Em:R. 4 m). (4) General. This is the stand-
ard instrument for use with heavy antiaircraft
guns. It may be employed either as an independ-
ent range finder, or incorporated into an anti-
aircraft director. As a range finder it is served by
a crew of four: rangetaker, layer for line, layer
for elevation, and reader.

(b) Characteristics.

Range .....covvvvvnnnnn. from 2,200 feet.
Weight ...cvvennennns .. ..420 pounds.

(6) 6-, 10-, and 12-Meter Range Finders.
These instruments are used for range measure-
ment for seacoast artillery.

iAo
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Section V. SIGNAL EQUIPMENT

. I. Constructional Features

a. GENERAL. Two features stand out in the
construction of Germany Army communications
equipment : the unit construction methods em-
ployed and the material from which the units are
made.

b. Unir ConsTRUCTION METHODS. Practically
every piece of radio equipment is constructed in
units, which are secured to panels and to each
other, electrical connections being made by plug
and socket strips or by screwing tags or solder-
ing wires to a terminal strip. In most cases this
permits quick dismantling for servicing and re-
pair.

c. MateriaLs Usep (1) General. The metal
from which radio sets are made is almost uni-
versally an alloy of about 90 per cent magnesium;
8 per- cent aluminum; and 2 per cent zinc, copper,
and other metals. Each unit consists of a die-
casting of this alloy. Not only is the main sub-
chassis cast, but also the screening plates, bosses,
and recesses for mounting components., The cast-
ings are accurately made, requiring little machin-
ing, thus establishing excellent mechanical rigid-
ity and improved electrical performance.

(2) Tuning condensers. Main tuning con-
densers are made from the standard alloy. Both
rotors and stators are machined from a block
casting. Thus, there can be no deterioration in
performance due to corrosion between individual
plates and their mountings.

(3) Insulation. Extensive use is made of
ceramic materials for insulating; they are used
for tag strips, tube holders, tube bases, coil
formers, and almost universally as the main
bearing for ganged condensers. Where coil
formers are not made from ceramics, porcelain
or pressed bakelised paper is used.

(4) Condensers. Trimmer condensers are
usually either small, air-spaced ones, or of the
silvered ceramic-disc.type (Philips), which are
used to some extent in British and American
equipment. Small, fixed condensers are the tubu-
lar ceramic type or flat mica type in a bakelite
shroud. Except in older versions of the 100 .
W.S., mica is used sparingly. Larger condensers
are paper-dielectric Mansbridge tvpe. No color
coding is used, the values being printed on the
condenser in mF, pF, or centimeters.
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(5) Resistors. Resistors are usually of the
noninductive carbon type, although a few wire-
wound ones are employed purely for direct cur-
rent purposes, such as voltage dividers. No color
coding is used, the values being printed on the
resistor in ohms.

(6) Coils. Low frequency coils and chokes
are wound with single-strand, enamel-insulated
wire, or with silk-covered liztendraht wire. High
frequency coils usually are wound with bare cop-
per or copper strip. Alternatively, the coil
former has a helical groove in which a thin layer
of copper is deposited, apparently by electrolysis.
The inductance of most high frequency coils can
be varied within small limits by adjustment of a
co-axial iron dust core, or copper ring. Inter-
mediate frequency transformers not only have
iron dust cores, but are in many cases completely
enclosed in an iron dust shrouding.

(7) Tubes. German radio receivers of modern -

design have only one type of tube throughout,
usually a pentode. These tubes are not always
used in an orthodox fashion—for instance a pen-
tode may be used as a diode—but the method
considerably facilitates the supply of spares.

2. Power Supplies

Power supplies vary according to the purpose
for which the piece of equipment is used. Vehi-
cle sets employ ‘separate rotary converters driven
from the 12-volt vehicle storage batteries. These
converters are of heavy rugged -construction,
and therefore remain serviceable for long periods
without attention. Ground stations employ stor-
age batteries and dry batteries, pedal operated
generators, or small gasoline electric sets. - Pack
sets employ storage batteries with dry batteries
or synchronous vibrators.

3. Simplification

a. ConpENsERs. Great pains are taken to make
the working of the scts as simple and reliable
as possible. Tuning condensers are driven through
a chain of precision gearing, using fiber and
spring-loaded metallic wheels to remove back-
lash. .

b. DiaLs. The dials are of a large size, with
calibration spaced over 300 degrees or more.
They are accurately marked out, permitting the
frequency to be set to very close limits without
the use of a wavemeter. Most dials aré marked
with one or more check points, allowing initial
calibration to be accurately set or checked by
means of an external or internal crystal oscilla-
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tor or by means of an internal “glow crystal”
(leuchtquarz).

c. NUMBERING. As an aid to both construction
and servicing, each component in a set has a
number, and in many cases the wiring is num-

bered also. Any two points bearing the same
number are directly connected.

4. Armored Vehicle Radio Sets

a. GENERAL. Complete sets in armored vehi-
cles include transmitter, receiver, power units,
and accessories, referred to by the designation
Fu., followed by a number. An exception is the
voice transmitting set Fu. Spr.f. used in self-
propelled field and medium artillery vehicles and
certain armored cars. This set has no Fu. num-
ber. Transmitters and receivers individually are
referred to by a description and a letter, such
as 10 watt transmitter “c”.

b. Rapto Sers Usep, The following tabula-
tion shows what complete radio sets are likely
to be installed in various types of armored and
self-propelled artillery vehicles. Details on these
sets will be found in the accompanying tables.

TM-E 30451

Vehicle Radio
" Commander’s tank ....... Fu8 and Fu5; or Fu7
and Fu.5.
Fighting tanks, all types..Fu.5 and Fu.2; or Ful
only.
Assault guns ............ Fu5 and Ful2; or Ful

(inarmored formations) only.
Afmored OP vehicles....Fu.8 and Fu4; or Fu.lg,
(artillery) Fu+4, and Fu.Spr.f.
Assault guns (artillery)..Fu.8, Fu.16, and Fu.15; or
Ful16 and Fu.l5; or
Fu.16 only.
Self-propelled antitank

BUOS tnvvrinronenoonns Fu.8 and Fu.5; or Fulb
(light and medium only.
chassis)
Self-propelled antitank
EUNS ..evvenuvennnas «Fu.8 and Fu5; or Ful7

(heavy chassis)
Antitank-assault guns

and Fu.5; or Fu.5 and Fu.2.
...Fu8 and Fu5; or Fulb
only.
Lynx (reconnaissance)...Fu.l2 and Fu.Sprf. or
Fu.Spr.f. only.

Antiaircraft tanks........ Fu.5 or Fu.2 only.
( Flakpanzer)

Self-propelled heavy in-
fantry gun ............ Fu.16 only.

‘Wasp and Bumble Bee...Fu.Spr.f. only.
Armored cars (except....Fu.Spr.f. only.
eight-wheeled vehicle)
and semi-tracked ve-
hicles with armament.

Armored cars ..........0 Fu.12 and Fu.Spr.f.
Eight-wheeled armored ‘

car ..... eseeresarnas Fu.12 and FuSpr.f. or
. Fu.Spr.f. only.

L P——
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Figure 23—Relaiskasten T30 Teletype Repeater.
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Figure 24 —Transmitter 15 15 LD,
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Figure 20— P eldvcrstarker woith batlery caye

Figure 27.—Transmitter 100 117,
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Iigure 28 —clttenuator Meter Dampfriuginesse r 39,

igure 29 —Feldfernschreiber.
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Figure 30.—Transmitter/Receiver (Torn i bl) with case for battery and e orics
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Figure 31.—Dynamotor Udal. Figure 32— tvcd emplacon. vt scall ielephone.
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Figure 33.—10-Line switchboard,

Figure 34.—Tcleprinter terminal unit. Figwre 35110 1 corvicr irequency unil,
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L CONNECTOR ASSEMBLY

& FIXED CONNECTOR - LOADING COIL ASSEMBLY

3. TERMINAL SECTION- " 4 4

4 LOADING COHU CASE - ” " "

S ITEM 243 IN POSITION ON LOADING COIL CASE

6 SCREW CONNECTOR .

T THO LOADING COILS N POSITION ON SUPPORT WITW CENTER COPPER SHIELD
U, MOULDED FOUNDATION - REAR VIEW - SHOWING MOULDED GROOVES

S. RUBBER GASKET

10.COURPLE

Ligure 39.—"Npiral-Fow” field telephone cable unussembi,

Frgure 40.--30117. 5. a.
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Figure 41—1Dield telephone central (10 lines).

J— - - - . 1 . . .- - . ——_—

Figure 42— ihralor power supply [117.L.
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Figure 45 —Receiver Uk, Eoeo Transmitior 1011750,
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Figure 46 —Lcitungsabschinss Kasten line terminal equipment.
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Figure 47 —Tzwo-man puck TransfRecewwer (Torn i d2).
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SPECIFICATIONS OF VACUUM TUBES USED IN GERMAN ARMY SIGNAL EQUIPMENT

A Plate | Screen Maxi-
Plate Grid Screen | Current | Current Allow- | Allow- mum
NUMBER TYPE CATHODE TYPE USE AND Voltage | Voltage | Voltage | at Plate [at Screen| Plate | Trans- | Ampli- | ~ able able Load. | Grid-
AND RATING APPLICATION *Maxi- | ¥Maxi- | *Maxi- | Voltage Voltage | Resist- con- fication | Plate | Screen | Output | Plate
mum mum mum Indi- Indi- ance |ductance| Factor | Dissi-. | Dissi- Ca-
: cated cated pation | pation pacity
C.T. | VOLTS | AMP. VOLTS | VOLTS [ VOLTS| M A M A | OHMS | umhos u WATTS| WATTS| OHMS | uufds
AB2 Telefunken Duo-Diode 4 0.65 HL.F. Rectifier
AB2 Valvo Receiver| Ind. A.C
4D1 Loewe Tube
AC2 Telefunken Triode 4 | 0.65 Audio and H.F. Tube 250% —-5.5 6 12,000 2,506' 30 2.0 1.7
AC2 Valvo Receiver | Ind. A.C. Oscillator
AC2 Tungsram Tube L.F. Amplifier
AF3 Telefunken Variable 250% -3 100 8 1.2M 1,800 2,200 2.0 10.003
mu
AF3 Valvo Pentode 4 Variable mu H.F. 250* —55 100 .015 10M 2
AF3 Tungsram Receiver| Ind. A.C. 0.65 Tube
4H2 Loewe Tube . ,
AF7 Telefunken Pentode H.F. Tube 300* -2 100 3 20M 2,100 4,000 1.0 . 0.003
AF7 Valvo Receiver | Ind. 4 0.65 Audio Frequency !
AF7 Tungsram A.C. Amplifier (Resistance
Coupling) 0.9
4H1 Loewe Tube Audio Tube
AL4 Telefunken
AL4 Valvo Pentode Ind. 4 1.75 Output Pentode 250 -6 250 36 5 50,000 9,500 9 7,000
4EI Loewe . A.C.
|
AZ1 Telefunken Maxi D.C
N ~ ——Maximum D.C.
AZ1 Valvo Duo-Diode 4 1 Full W:';ue Maximum A.C. Input 500 Volts per Plate—— Output 60 M A
TAZI Tungsram Rectifier Rectifier 300 Volts per Plate M A
A2t Phillips Tube 1002
VG5007 Hoges
- ‘ - I OSSR OO (Y R,
DAF11 Variable 1.2 Variable mu | j
mu Pentode J
Pentode D.C 0.05 Low Frequency 150% [1] 120 0.29
Amplifier 9M 0.6
Diode H.F. Rectifier ‘
DCH11 Triode 1.4 Oscillator
Hezxode D.C. | 0.075 Convertor
Variable mu
Duplex 1.2 Output Tube 120 6
DDD11 Triode D.C 0.1 150% —4.5 per 14,000
Plate
Figure 48.
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SPECIFICATIONS OF VACUUM TUBES USED IN GERMAN ARMY SIGNAL EQUIPMENT—Continued

Plate | Screen Maxi-
Plate Grid Screen | Current | Current Allow- | Allow- mum
NUMBER TYPE CATHODE TYPE USE AND Voltage | Voltage | Voltage | at Plate jat Screen| Plate | Trans- | Ampli- able able Load Grid-
AND RATING APPLICATION *Maxi- | *Maxi- | *Maxi- | Voltage | Voltage | Resist- con- fication { Plate ] Screen | Output | Plate
mum mum mum Indi- Indi- ance |ductance| Factor | Dissi- Dissi- La-
cated | cated pation | pation pacity
C.T. | VOLTS | AMP. VOLTS | VOLTS | VOLTS 1 M A M A OHMS | umhos u WATTS] WATTS| OHMS | uufds
Variable 1.4 | 0.025 | H.E. Tube 150+ 0 120 | 1M 700 105
DF11 mu
Pentode D.C. 120 -3.5 10M 7
G407 Tungsram Refer to REQ74
H406D Valvo Screen
RES094 Telefunken Tetrode 4 4M 700 280 0.02
Receiver | Dir. D.C. 0.062 | H.F. Tube 200* -2 80 4
S406 Tungsram Tube
HL2/0.5a Ballast Tube
LD1 Triode H.F. Tube
LD2 Triode H.F. Tube
(Trans- 1.F. Stages
mitting)
LG 1 Diode H.F. Tube !
LS50 Pentode H.F. Tube 2,100
(Trans-
mitting)
RE074 Telefunken Triode Dir 4 0.06 | Audio and H.F. Tube 150% -9 3.5 11,000 900 10 4
G407 Tungsram Receiver D.C Low Frequency Amplifier
H406 Valvo Tube (Transformer Coupling)
RE084 Telefunken Triode Dir. 4 Audio Tube 150% —4 4 10,000 1,500 15 4.5
LD408 Tungsram Receiver D.C. 0.08 Low Frequency Amplifier
A408 Valvo Tube
REQ84K Triode Dir 4 0.08 | Audio Tube 120 11,000 1,200 13.5 3
Low Frequency Amplifier
(Transformer Coupling)
RE134 Telefunken Triode Dir 4 0.15 | Output Triode 250 —17 . 12 2,000 3 12,000
1414 Tungsram Output D.C 12%
L413 Valvo Tube
REN904 Telefunken Triode Ind. 4 1.0 Audio and H.F. Tube 150* -9 3.5 11,000 900 10 1.5 2
AG495 Tungsram Receiver A.C Low Frequency Amplifier
A4110 Valvo Tube
LA203 Loewe

Figure 48 (Continued).
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SPECIFICATIONS OF VACUUM TUBES USED IN GERMAN ARMY SIGNAL EQUIPMENT—Continued

Plate | Screen Maxi-
Plate Grid Screen | Current | Current .| Allow- | Allow- Load 8“3‘
NUMBER TYPE CATHODE TYPE USE AND Yltage | Voltage | Voltage |at Flate lat Screen| Plate | Trans- [ Ampli- | able | able | Load } Crid-
AND RATING APPLICATION axi- | *Maxi- | *Maxi- | Voltage | Voltage | Resist- con- fication | Plate .| Screen utput o e
mum mum mum Indi- Indi- ance |ductance| Factor | Dissi- | Dissi- a-
cated cated pation | pation pacity
C.T. | VOLTS | AMP. VOLTS | VOLTS | VOLTS | M A M A | OHMS | umhos u WATTS| WATTS| OHMS | uufds
RENS1264 Telefunken Screen Ind. 4 1.0 | Audio and H.F. Tube 200% | —2 100 3 45M 2,000 | 900 1.0 0.006
AS4120 Turgsram Tetrode AC. Low Frequency Amplifier
H4111D Valvo Receiver (Resistance Coupling)
RES094 Refer to H406D
RES164 Telefunken Pentode Dir. 4 0.15 | Output Tube 250 —11.5 80 12 1.9 60,000 | 14,000 3 10,000
PP416 Tungsram L416D D.C.
Valvo LAP513 Loewe
kGNZOOli Telefunken Duo-Diode| Dir. 4 2.0 Full Wave Rectifier Maxim|um A.C. linput 300[Volts Per| Plate —{ Maximu(m D.C. | Output [160 M.A.
PV4200 Tungstram
G2004 Valvo
VG3512 Hoges
1561 Philips VG420
Sator
1.9 0.1
RL2P3 Telefunken Pentode Dir. D.C 0.28 H.F. Tube Oscillator 200%* 150* 75,000 1,000 75 2.0 o
RL 2.4P2
RL2T2 Telefunken Triode Dir. 1.9 0.30 150%* 5,000 2,400 12 2.0 2.85
RL 2.4T1 o
RL 12P10 -
RL 12T15 o
RL12P35 Telefunken Pentode 12.6
(Trans-
i I R N R R e e T I e e e o
RS 241V 3.8 N
RS242 I
RS8337 Telefunken Pentode 12
(Trans-
mitting)

Figure 48 (Continued).
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SPECIFICATIONS OF VACUUM TUBES USED IN GERMAN ARMY SIGNAL EQUIPMENT-—Continued

She1 HOYVIA 1

Plate | Screen Maxi-
Plate Grid Screen | Current | Current Allow- | Allow- mum
NUMBER TYPE CATHODE TYPE USE AND Voltage | Voltage | Voltage | at Plate |at Screen| Plate | Trans- | Ampli- able able Load Grid-
. AND RATING APPLICATION *Maxi- | *Maxi- | ¥*Maxi- | Voltage | Voltage | Resist- con- | fication j Plate | Screen j Output | Plate
mum mum mum Indi- Indi- ance }ductance| Factor | Dissi- | Dissi- Ca-
cated cated pation | pation pacity
C.T. | VOLTS | AMP. VOLTS { VOLTS | VOLTS| M A M A | OHMS | umhos u WATTS| WATTS| OHMS | uufds
RV2P700 Telefunken Pentode ' Dir. 1.9 0.09 Audio and H.F. Tube Short 200%* 120% 1.2M 900 850 1.0 0.01
' Wave Tube .
RV2P800 Telefunken Pentode Dir. 1.9 0.18 Audio and H.F. Tube 200* 150% ™M 900 800 1.5 0.01
RV2.4P700
RV12P2000 Telefunken Pentode Ind. 12.6 0.065 | Audio and H.F. Tube Short 220% 140* 1.5M 1,500 2,000 1.0 0.005
. Wave “Universal” Re- )
ceiving Qutput Pentode
- —
RV12P4000 Telefunken Pentode Ind. 12.6 0.2 Audio and H.F. Tube **Uni- 200% 125% 1.8M 2,300 4,000 1.5 0.004
versal” Receiving
STV280/80
STV150/40Z Voltage Regulator

Figure 48 (Continued).
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POWER SUPPLIES FOR GERMAN RADIO SETS

INPUT OUTPUT
mEmor | FHSTANE
: 8 i i TH (GERMAN
EQUIPMENT M L N Consumption ]l:tei‘(r,?l ; High voltage Low voltage USED WISE’I‘ S() M
From per
Volts Amperes Watts*| min- Volts Amperes | Watts Volts | Amperes | Watts*
ute (max)
3807Y 17.3 3,000 0.8 2,400 27 37 1,000 1000 W, S.
U. 1500 3-phase motor — 9,100 | 2,900
220A 30 1,000 0.8 800 440 2 80 1500 W, S.
U. 100 or
U. 100a 33/40 3,000 1,000 0.24 240 12 7.3 87.6 100 W. S.
U. 80a 35 420 { 2,600 800/-300 | 0.3/0.005 240 SOW.S.a
U. 30 16.5 195 | 3,200 330 0.35 115 12 33 39.6 30 W. S./24b-120
U. 30b 12 144 | 4,000 400 0.175 70 30W.S.a
U. 20a .
Dynamotors U, 20a2 20W, S.c
U. 20a3 10 120 { 2,800 370 0.16 60 12 2.75 33 20W, 8. d
e 12-volt storage 12
U. 20a18 battery - 20W.S. b
, 15W.S.E. a
U. 15a 14.6 175 5,500 320 0.19 60 4.8 2.6 12.5 I5W.S.E. b
U. 10 and 10W, S. ¢
U. 10al 6.7 80 | 3,500 350 0.115 40 10W. S. h
U, 5al 7.5 90 | 4,000 330 0.140 46 5 1.2 6 5 W, S./24b-104
E. U, al, a2, a3 2.3 25 | 4,000 130 0.026 3.4 12 U. Kw. E. d,. U. Kw. E, e
S.E.U.a 52 62 | 8.000 300 0.070 21 12 Radiotelephone sets a. d. f
Ewb P | |
B Y _ 0.010 1 075 1.5 | Torn.E.b
Vibrator units EWc 1 12 2
EWd 12-volt storage 12 2.5 30 100 0.014 14 1.5 3.0 Lw.E.a
(Consumption fig- o battery 0.024 2.4 2.0 4.0 Kw.E. a
ures include re- | EW e 1 12 —
ceiver, low-volt- — —_— —_— 15W.,.S. E.
age) EWE 2.4-volt storage 2.4 0.010 1 2.4 0.6 1.44 | (Receiver only)
battery

Footnotes at end of table.

Figure 49.
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POWER SUPPLIES FOR GERMAN RADIO SETS—Continued

INPUT OUTPUT
TYPE OF EXACT NAME- .
EQUIPMENT . ‘I_’_I:,f\A’I:E NO- | Consumption Revo- High voltage Low voltage USED WITH (GERMAN
= MENCLATURE lutions SETS)
From per
Volts Amperes Watts*{ min- Volts Amperes | Watts | Volts | Amperes | Watts*
ute (max)
TS5+ 65 330 0.140 46 5 1.2 6 5 W. S./24b-104,
Pedal generators T15t Foot driven SE469A
T20 ¥ 70 20W.S. ¢
20W.S.d
Heavy engine gen- | 4-stroke gasoline en- | Gasoline/oil......... P 1,500 |- 220 40 1,500 and 1,000 watt transmitters
erator set a. gine, 4 cyl, 26 hp. 380 23 15 kva and workshop machines.
’ 3-phase a-c
Light engine gen- 1,000 a-c 300 12.8 90 | 100 W. S.
erator set C100,
Light engine gen- .
erator set C30 | 2-stroke gasoline en- | 1-3{ pints per hour (oil/gasoline | 3,000 350 0.3 105 15 7 105 | Special sound ranging equipment.
(H. G.N. 20al). gine, 1 cyl, 1.8 hp. 1/25) .
Engine generator | ————————
sets Light engine gen-
(H. G. N. 100) erator set C20
(H. G. N. 20a).
Engine generator | 4-stroke gasoline en- | Gasoline/oil. . ........... .. ... 1,500 220 a-c 13.6 3,000
set F (WG3000). gine, 2 cyl, 9 hp.
Engine generator 2.6 572
70a). . :
7jet (WGS 0a)7 2-stroke gasoline en- | 13{ pints per hour (oil/gasoline | 3,000
Charging set C gine, 1 cyl, 1.8 hp. 1725). 15/50 15/10 650 | Storage battery charging with
(LG650). 65 10 charging board C.
| Charging set D | 2-stroke gasoline en- | 514 pints per hour (oil/gasoline) . .} 2,000 65 40 3,000 { Storage battery charging (storage
i (LG3000). gine 1 cyl, 6.5 hp. battery charging vehicle (Kfz.42).
Charging set FE | 2-stroke gasoline en- | 13{ pints per hour (oil/gasoline | 3,000 15 33 800
(LGS800). gine, 1 cyl, 1.8 hp. 1/25) Float charging of radio storage
Engine generator battery while set is working
charging sets Engine generator | 2-stroke gasoline en- | 134 pints per hour (oil/gasoline | 4,800 12 33.5 400 (with charging board C).
(GG400). gine, 1 ¢yl 0.9 hp. 1/25) 16 25
Engine generator 12 25-50 600
(GG600). 15.5

Footnotes at end of table.

Figure 49 (Continued)
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POWER SUPPLIES FOR GERMAN RADIO SETS—Continued

INPUT OUTPUT
rrzor | EHSENME
EQUIPMENT > Consumption oo High voltage Low voltage USED WITH (GERMAN
Q MENCLATURE Revo. SETS)
From per o
Volts Amperes Watts* | min- Volts Amperes | Watts Volts | Amperes | Watts*
ute (max)
Hand charging sets | HLSa Hand driven 82 4 4 16 | Charging 2- and 2.4-volt radio
storage batteries
T 506bt 10/9/7/5 10 560
Charging rectifiers | T 200f 110/125 | 3.6/3.2 12/24 3.5 200
(with metal recti- A-c¢ mains 155/220 | 2.6/1.8 36/48 Storage battery charging
fication) _—_ e —-
T 48F 1/0.9/0.7/0.5 1 48
T 15001 3-phase a-c mains 220/380 | 22/12.7 440/1,000/ |2/0.5/0.9 4,100 24 36 864 1000 W. S,
3,000 d-c 1500 W, S, .
Transmitter recti- | T/100F 8.8/7.8 1,000 0.3 300 12 7.5 90 100 W, S.
ﬁersA (Wlt.h metal 1107125 6.3/4.4
rectification) - 155/220
T5/10/20/30% 3.2/2.8 330 0.3 100 5 1.2 6 5-, 10-, 20-, and 30-watt trans-
A-c mains 2.3/1.6 12 1.5 18 mitters
Receiver rectifier NA®G 110/150 100 0.045 4.5 2-2.4 2.5-8 4 Long- and short-wave receivers
220/240
12 B 150 15 *150 15 *120
12 B 105 *105 *180
- — 10 _ 10 R
12 B 100 12 *100 12 120 For vehicle or radio use
* *
,,IML;*‘_ Charged by engine 6 00 6 2 n
Lead-acid storage | 12B 75 generator Charg.mg *75
b . sets or charging
atteries tifiers —
4B 25 rec 4 3.5 *25 4 3.5 *14 Obsolete radio storage battery
2B38 8 *38 8 *16 For pack wireless sets
2 2
2B19 2 *19 2 *4 For modulated-light speech equip-
ment

Footnotes at end of table.

Figure 49 (Continued)
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VPOWER SUPPLIES FOR GERMAN RADIO SETS—Continued

. P INPUT OUTPUT
TYPE OF EXACT NAME- A
EQUIPMENT PLATE NO- Consumption Revo- High voltage Low voltage USED WITH (GERMAN
MENCLATURE lutions SETS)
From per
Volts Amperes Watts*| min- Volts Amperes | Watts Volts | Amperes | Watts*
ute (max)
4.8 NC 10 4.8 35 *10
4.8 2.5 *12
48NC5 1.5 *5
* 3 i -
Charged by engine 1 5 For pack wireless sets, ﬁeld. tele
enerator charging — phony sets, RDF and inter-
Nickel-cadmium | 2.4 NC 58 fets or chargin 12 *58 12 *30 cept sets
storage batteries. |- — . rging e | e
rectifiers
2.4 NC 28 2.4 6 *28 2.4 6 *15
2.4 NC 20 2 *20 2 *5
90-volt 90 2 Pack wireless sets and receivers
DIN/VDE 1600 — 0.021 —
B batteries
30-volt 30 0.5 I.ong and medium wave RDF sets
Field cells Wet cell i.5 0.3 *0.5 | Field telephonesand switchboards
EL 1.5 KZF 30

#For watts column, items marked withi an asterisk (*) indicate ampere hours, and are for batteries only.

fLetter T designates German word “TRAGFAHIGKEIT,” meaning carrying capacity.
Figure 49 (Coni:nued)
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I MARCH 1945 TM-E 30-45!
. .
PARTICULARS OF RADIO EQUIPMENT USED IN GERMAN
ARMORED VEHICLES, SELF-PROPELLED ARTILLERY
AND ARMORED HALF-TRACKED VEHICLES
Equip- Frequency Range *
ment Designation of sets range Aerial Kilometers (Miles) Remarks
No. (kilocycles) Key Voice
Fu. 1 Pack receiver “b"” (Torn.E.b.) 1006970 Receiver only.
. -
Fu, 2 Ultra short wave receiver “'e’ 27200-33300 Receiver only,
(Ukw.E.¢)
" Fu. 3 Ultra short wave receiver *'dl" 42100-47800 Receiver only.
(UKw.E.dl)
Fu. % Medium wave receiver *‘c” 835-3000 Receiver only.
(MW.E.c)
Fu. 5 10 watt transmitter (10 W.S.c.)
Ultra short wave receiver “'e” 27200-33300 2-Meter Rod (Stationary) 6(3.7) 4(2.5
(UKw.E.e) (On the move) 4(2.5) 2(1.3) This is the standard tank
equipment.
Fu. 6 20 Watt transmitter (20 W.S.c) 27200-33300 2-Meter Rod (Stationary) 10(6.2) 8(5)
Ultra short wave receiver ‘e’ (On the move) 8 (5) 6(3.7) This equipment may
(UKw.E.c) sometimes be found in
Commander’s tanksin-
stead of Fu. 5, where
extra range is required.
The 20-watt transmit-
ter “¢” fs no longer
issued.
Fu. 7 20 watt transmitter (20 W.S.d) 2-Meter Rod 50 (31) 50 (31) This is standard ground-
air cooperation equip-
. ment,
Ultra short wave receiver “dl’ 42100-47800
(UKw.E.dl)
Fu. & 30 watt transmitter “‘a" 1120-3000 Roof aerial (Stationary) 50 (31) 15(9.3) With 8-meter winch mast
(30 W.S.a) (On the move) 40 (24.8) 10(6.2) and star aerial the
Medium wave receiver “c’’ 835--3000 range increased to ap-
(Mw.E.c) proximately 93 miles
(key), 31 miles (voice).
Fu. 11 100 watt transmitter (100 W.S.) 200-1200 Roof aerial (Stationary) 80(49.6) 20(12.4) | With 9-meter winch mast
(On the move) 50 (31) 10(6.2) and umbrella aerial
Pack receiver “*b”* (Torn.E.b) 100-6970 range can be increased
to approximately 124
miles (key), 43 miles
(voice).
Fu, 12 80 watt transmitter (80 W.S.a) 1120-3000 Roof aerial (Stationary) 80(49.6) 25(15.5) | With 8-meter winch mast
and star aerial range is
Medium wave receiver “c" 835-3000 approximately 124
{(Mw.E.c) miles (key), 43 miles
(voice)
Fu. 13 20 watt transmitter (20 W.S.c) 27200-33300 2-Meter Rod (Stationary) 10(6.2) 8(5) Fu. 13 is the same as Fu 6.
(On the move) 8(5) 6(3.7) extra receiver “c”, See
remarks under Fu. 6.
Fu. 15 Ultra short wave receiver “h" 23000-24950 Receiver only.
(UKw.E.h)
Fu. 16 10 watt transmitter “h" 2-Meter Rod 4(2.5) 2(1.3) This equipment is similar
(10 W.S.h) to Fu. 5 with differext
frequency range.
Ultra short wave receiver “h” 23000-24950
(UKw.E.h)
Fu, 17 Pack set (transmitter/receiver) “h’"| 23000-24950 Rod 6(3.7) 2)4(1.5) | Voice only portable set,
(Torn. Fu. k) not fitted in the vehicle.
Fu. 19 15 watt transmitter/receiver “'a” 3000-7500 Roof aerial Range given as 19 miles
(15 W.S.E.a) (key), 16 miles (voice),
but these figures prob-
ably only hold good
. when using rod aerial
fixed at top of high
mast (7 meters) (sta-
R tionary).
Fu.Spr.f. | Transmitter/receiver Fusprech. 'f”’ |19997.5-21472.5| 1.4 or 2 Meter Rod Voice only. Equipment
{Stationary) —_— 53.1) includes loud speaker.
{On the move) 2(1.3)

Figure 50.
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DETAILED DESCRIPTION OF GERMAN ARMY L
EQUIPMENT INCLUDING FIELD TELEPHONES

R OTET™

UNCLASSIFIED

INE COMMUNICATION
AND SWITCHBOARDS

TM-E 30-451

NOMEN-
CLATURE

DIMENSIONS
AND WEIGHT

DESCRIPTION

REMARKS

Field Telephone 33

8.57x11"x4"—12 lbs

This general purpose telephone for tocal. battery

operation only, with magneto system for calling, is
equipped with magneto system, Provision is made
for extra plug in headphones and testing of line and
bell circuits, and two jacks connected in parallel
with line circuit for connection as exchange. It can
be connected to a post office exchange by a special
adaptor. The power supply is 1.5 volts; either inert
or dry cells may be used.

The instrument case is a bakelite
moulding approximately 0.2 inch
thick. The lid has a self locking
fastener which is pressed to open.
The shoulder strap has a hook
on it from which the telephone
head set can be hung if required
operation of the instrument is
conventional. *

The German Wall
Telephone for
Field Emplace-
ments.

157x734"x514"

A telephone of extremely sturdy construction and

used apparently where moisture and vibration are
excessive. These telephones are local battery oper-
ated, mounted on concrete walls, and intercon-
nected through ducts.

The telephone is of heavy waterproof construction

and the handset is connected to the main assembly
by a heavy rubber-covered waterproof cord. The
receiver is covered with a rubber earpiece. Both the
main assembly case and the handset frame cover
plateisfastened by means of 4 bolts with triangular
shaped heads recessed in each corner of the face.
This case plate is attached to the body by chains
to prevent its falling off when loosened.

The ringing generator of this set is
the same type as that employed
in the field telephone 33; may
be employed by Allied troops in
locations where its qualities are
desirable.

Endverstarker
(f. Feldfernsprecher
33)
(Terminal Ampli-
; fier for Field Tele-
[ phone 33)

o x78%{"x434”" A.C. Set
814”x614"x314” Battery Set

AC powered unit; This is an audio-frequency ampli-

fier employing one triode tube, type RE 084. The
receiver circuit of the field telephone 33 is opened
and the incoming signal is fed to the grid of the
amplifier. The amplified signal is returned to the
earphone receiver. Power is supplied through a
transformer, having high and low voltage windings
for plate and filament supplies. The plate supply is
rectified (half-wave) by rectifier GLo and the fila-
ment supply by a full wave rectifier GLi.

Battery operated unit: The principle of operation is

very nearly the same.

This piece of equipment is an
audio-frequency amplifier to
increase the range operation
of field telephone 33. They
may be either powered by AC
or by batteries. These sets are
employed in place of, or in
conjunction with field repeat-
ers. When using the AC set,
the handset of the field tele-
phone 33 is used, but with the
battery set there is already
one provided.

Line Intercept
Receiver LE. 35.

17147x13%4"x11"—78 lbs.

Provision for tapping to several telephone or tele-

graph lines and monitoring any one required. No
Contact need be made as a loop brought to within
a foot of the line may be sufficient. The equipment
can be used to pick up earth currents between two
earthed lines.

The amplifier consists of a three-stage resistance ca-

pacity coupled circuit using three pentodes, allRV2
P800’s. The amplifier has a gain of 72 db.

Three fillers are incorporated in the set:

(a) Storsieb: a special filter for alternating the odd
harmonies of 50 cycles where main interference
reduces intelligibility.

(b) A band-pass filter normally in circuit.

(c) Additional filter sections which reduce the
band filter to 400 ¢/s-2200 c/s.

A portable line intercept amplifier,
complete with batteries; may be
either manpack or vehicle.

10-Line Exchange

87x14”x6”—20 lbs.

The exchange will take up to 10 single or double line

circuits. In case of mixed circuits (double and
single lines to exchange) where the double lines are
numerically superior, the single wire circuits shoutd
be connected via a cordless transformer, or vice
versa if single lines preponderate.

Subscribers lines may be connected either direct to

the terminals 1 a.b. to 10 a.b. on top of the ex-
change or through a connection rack; or via 30-way
plug and line system to a line terminal unit.

Figure 51.

The exchange is roughly compar-
able with the British 10-line
U.C. switchboard, aithough it is
smaller and more compact.
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DETAILED DESCRIPTION OF GERMAN ARMY LINE COMMUNICATION
EQUIPMENT INCLUDING FIELD TELEPHONES AND SWITCHBOARDS—Continued

NOMEN-
CLATURE

DIMENSIONS
AND WEIGHT

DESCRIPTION

REMARKS

German 10 Line
Cordless Exchange
(Exact German
Nomenclature
unknown)

9187x17%4"x714"—

This set was designed for common battery operation,
the line terminals being marked negative and posi-
tive, but may be used for local battery operation.

It accommodates 9 lines besides operator’s phone and
can handle only two conversations at one time.
Provision for night alarm circuit has also been made.

Toggle switches for cross connection of the subscribers
are utilized in conjunction with line drops which
are located about the keys. May be paralleled with
similar type of exchange. -

Is well made, easy to use and main-
tain, but has the disadvantage of
being unable to accommodate
more than two calls at one time,
though ideal for conference calls.

Small telephone
exchange
Box (Vermittlung-
skiistchen)

4"x47x1%5"”

One line switchboard unit with an attachable visual
indicator used with other such units to serve from
two to ten or more telephone subscribers.

The set is well built and sturdy.
Its simplicity and portability
are outstanding characteristics.

-

The small fortress
switchboard OB
36(Kleine Festungs-
vermittiung)

487x397x8"—

. The switchboard is extremely heavy and housed in a

cast iron box; brackets are provided at the back of
the box for fastening the switchboard on a wall.

Can accommodate 30 lines and 12 interconnections .

are possible.

Provision has been made for connecting ten of the 30
lines on the OB 36 to common battery trunks.
(Lines 21 to 30 being fitted with a 4 mfd condenser).

Because of its weight and size ob-
viously could only be used in
fixed installations. Is very
similar to the OB 37 with the
exception of two principle dif-
ferences in circuit.

Large Field Switch-
board for 60 lines

This is made up of three types of standard sections
combined in multiple until desired size is reached.
Is designed for local battery operation with ground
return or metallic circuit. By adding a commercial
adapter, cohnections may be established with civil
exchanges using C.B. or automatic dial system. Is
made up of 4 sections: (1) assembly “A" including
plug cord holders and conference jack panel, (2)
answering jack panel unit (ten jacks), (3) confer-
ence call panel, (4) adapter for use with automatic
dial exchange,

With the use of muitiple jack field
this board can be built up to 300
lines. Knowing this, whether the
term 60-line switchboard is ap-
plicable as a separate piece of
equipment is a matter for further
consideration.

Figure 51 (Continued).
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DETAILED DESCRIPTION OF GERMAN ARMY LINE COMMUNICATIONS
EQUIPMENT INCLUDING SWITCHBOARDS AND KINDRED EQUIPMENT

NOMENCLATURE

DIMENSIONS
AND WEIGHT

DESCRIPTION

REMARKS

* 10-300 Line Switchboard

Operating Unit
9147x13"%2114"—52 Ibs.
10 Line Unit

4157x137x 7% —11 lbs.
50 Line Unit
1515”x13"x 77 —37 lbs.
100 Line Unit
1515"x13"x 77 —311bs.
150 Line Unit
15147x13”x 77 —27 lbs.
Bunching Unit
215"x13"x 77 — 5 lbs.
Dialing Unit
77 x13"x 77 —121bs.

Superimposing Unit
7%47x13"x 77 —211bs.

The apparatus consists of several units built up to

form the whole exchange: the operating unit, 10-
line answering unit, 50-line answering unit, 100-
line multiple unit, 150-line multiple unit, 10-jack
bunching unit, dialing unit, and superimposing
unit.

Line connections are made at the rear of each unit
by a 30-way connector with a 30-pin plug at each
end.

The drop-flap indicators are automatically restored
when the associated jack has a plug inserted. A
night alarm is also provided.

Very neat, light and compact,
probably used in line of
communmnication formations.

Teleprinter Terminal Unit
Incorporating Single !
Channe! V.F, Equipment.
(Springschreibanschlussgeral)

24”x217x934"—93 lbs.

The terminal unit and teleprinter are operated from
110-220 volts AC (total consumption 150 watts).
Provides for single and double current working
(simplex or duplex) and remote control operation.
(VF working.) Intercommunication between tele-
printer and similar equipment over a line or radio
link.

Used in line of communication
companies.

Teleprinter Terminal Unit
Incorporating Single
Channel V. F. Equipment.
(Springschreibanschlussgeral)

24"x217%x94”-—96 lbs.

This is for simple working only and operates on the
same type of power supply as above.

Both types can be worked
with American and British
teleprinter with the inclu-
sion of their respective T.T.
Units. For line of communi-
cation purposes.

Telewriter Tbs/24a-32

17147x1544"x934”—57 1bs.

Sends figures 1 to 9 and 0, the characters 4, —,/, ?,
and the 26 letters of the alphabet. Works directly
into a telephone line. Field telephone can be
plugged in for speech working. A 900-cycles filter
can be switched in to reduce interference. When
the interference is too great, 900/c/s morse code
can be sent and received on headphones. 12-pt
socket on panel is for connection to radio set
through an intermediate unit. Tube system 900
¢/s sender oscillator—Rec amplifier—Rec rectifier
speed control. All tubes are type RV12P400.

Power supply 12-volt storage battery to motor.
coupled to dynamo for H.T. for tube.

The mechanism of the set is
simple but precision made,
and the keyboard is con-
tinental type.

Telewriter Ths/T 36 L.O.
(Tape Teleprinter)
Pernschreiber

20”x1614"x12"—6314 lbs.

The receiving and transmitting mechanisms are sim-
ilar to those in the American Teletype machine
described in detail in the Teletype Manual No. 11.

All cables are permanently attached to the tele-
printer. Schematic and wiring diagrams will be
found mounted on the meter base plate.

Associated equipment T.T.U.,
e.g. (Springschreibar-
schussgerat).

Speech Scrambler
9K 111 b.

Vill—44

177x13”x97
(approx.)—70 lbs.

These are used to provide two-way security on a
wire or radio-telephone circuit. It is powered by a
2-volt storage battery and one, 90-volt dry bat-
tery. The set is compactly built and is very sturdy
in construction. The individual circuit components
are separated according to their functions and
completely screened. 3RV2P800 are used. Two of
these are used as audio amplifiers, one on each side
of the two-way circuit. The other is used as a
2000-cycle audio-oscillator. If not required the
scrambler circuit may be switched on and the in-
put and output circuits directly connected.

Figure 52.

Use for security purposes over
telephone lines. Is portable
and can be carried by 1
man.,
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DETAILED DESCRIPTION OF GERMAN ARMY LINE COMMUNICATIONS
EQUIPMENT INCLUDING SWITCHBOARDS AND KINDRED EQUIPMENT—Continued

DIMENSIONS
NOMENCLATURE AND WEIGHT DESCRIPTION REMARKS
Tonschreiber Both models with the exception of one employing a | High speed recording ap-
Models b and bt synchronous speed control system are identical. paratus.

They are divided physically into two sub units
known respectively as the Lanfwerke and the
Verstarker. It offers the facility of recording an
audio signal on a magnetic ribbon. During the re-
cording process, the quality and ware of the signal
impressed on the tape may be monitored. Provi-
sion has also been made for playback and for re-
winding and wiping the*tape used. This recording
tape is made of paper; one side of it has been cov-
ered with a coating of material having high mag-
netic properties.

The apparatus was designed to be supplied from AC
mains. DC cannot be used. While the voltage may
vary from 110 to 250 volts the permissable fre-
quency variation is not known.

The Germans have designed

and manufactured a series
of magnetic tape recorders.
Therearein existence 2 other
models known; they are:
the Tonschreiber ¢ which is
a spring-driven recorder for
rough field use; and the
AEG Type K4, which is a
studio type device.

German Teleprinter SWBD
(T39)
Vermittlungsschrank

217x1815”x834 "—50 lbs.

This teletypewriter switchboard is housed in a metal

cabinet with folding tubular legs. It has four pairs
of cords for handling simultaneous complete cir-
cuits and. provisions for terminating one to ten
teletypewriters. The construction is rugged and
will withstand considerable abuse, although it is
not moisture proof; the wiring is neat and sturdy.
The answering and calling cords are each coiled on
an individual wound reel. This method of storing
excess cord lengths is same as that employed on
the German 20-line, local battery telephone
switchboard.

Line of communication com-

panies.

German SWBD. 20 line.

German Relaiskasten T39.
Teletype Repeater.

Leitungsabschlusskasten
(Line Terminal Equipment)

Figure 52 (Continued)
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PERFORMANCE CHARACTERISTICS AND SPECIFICATIONS OF TWO-WAY RADIO SETS
USEDL IN THE GERMAN ARMY GROUND FORCES

NOMEN- FREQUENCY TYPE OF CIRCUIT AND TUBES POWER POWER SUPPLY AND TYPE OF DIMENSIONS ALLOCATION REMARKS
CLATURE RANGE (mcs) SIGNAL (a) Send OuUTPUT CONSUMPTION AERIAL AND
a. Send RANGE IN (b) Receive (watts) " (a) Send WEIGHT
b. Receive MILES (b) Receive
¢. Crystal
Transceiver a. 3-5 C.W. 25 a. MO-PA 65-C.W. a. 2-volt storage battery | 12-ft. (max.) rod | 18”x15%4"x8” Short range com- | This set is identical
Torn.Fu.bl b. 3-6.7 R/T 10 RV2 P800-RL2P3 .35-R/T. b. 130-volt H.T. dry bat- or 50-ft. hori- —43 lbs. munication by with the Torn. Fu.,
b. RF-M-LO-IF-DET-AF tery. zontal wire and all arms except f. except .for fre-
6RV2 P800 counterpoise. infantry. quency rangt of
sender.
Transceiver a. 33.8-38 C.W.:9 a. MO-B-PA-MOD to PA 1 a. 2-volt storage battery | 6-ft.rod (section- | 14247x12}4”x434” | Communication
Torn.Fu.a2., | b.33.8-38 R/T :4 grid 2,RV2P8000,-RL2T2 and 130-volt H.T. dry al) or wire on —37 Ibs. from infantry
(Mod is rec. AF Tube). battery. masts. regt. (brigade)
b. RF-M-LO-IF-REAC: b. to battalion,
DET-AF 6RV2 P800 . and from bat-
talion to corps.
Transceiver a.4.5-6.7 Same as for Torn.Fu.bl. Communications
Torn.Fu.f. b. from field ar-
tillery troopsto
their observa-
i tion posts.
Transceiver a. 3-5 C.W.:60 a. MO-PA (2 tubes in paral- | 15-C.W. Pedal generator; or 12-volt | Inverted L, 40-ft. | 19%4”x16”x834” For fire control in
SE 469A. b. R/T :20 lel) RS242-REO84. 7-R/T. storage battery and dy- long,10-ft high —44 ]bs. artillery units.
b. RF-Fc-2,IF-DET-AF namotor. (6-volt battery with two 20-ft,
4,RESQ94-,2 REOS84. and 150-volt H.T. bat- counterpoise
tery for receiver only). cables.
Transceiver a. 90-110 R/T:3/4 a. MO-PA .15 a. Storage battery type 2.4 | 32”-vertical rod; 14”x13%"x7" Short range pa- | This set is a modern
Feldfu.b. b. 90-110 b. RF-DET-AF (Super- b. NC28 driving an inter- later models —28 lbs. trol set, used packset. The tubes

regenerative).
RV2.4 P700-RL2.4T1-RL2,
4P2.

nal vibrato pack.

havelaminated
steel tape.

by infantry in
forward areas.

used are of small
dimensions and
the whole set is
compactly con-
structed. The
Feldfu c. is a sim-
ilar set covering a
different fre-
quency range.
They are distin-
guished by a color
code, the “b"" hav-
ing red markings
and the *‘c” green.

Figure 53.
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PERFORMANCE CHARACTERISTICS AND SPECIFICATIONS OF TWO-WAY RADIO SETS

USED IN THE GERMAN ARMY GROUND FORCES—Continued

NOMEN- FREQUENCY TYPE OF CIRCUIT AND TUBES POWER POWER SUPPLY AND TYPE OF DIMENSIONS ALLOCATION REMARKS
CLATURE RANGE (mcs) SIGNAL (a) Send  °* OUTPUT CONSUMPTION AERIAL AND
a. Send RANGE IN (b) Receive (watts) (a) Send WEIGHT
b. Receive MILES (b) Receive
¢. Crystal
Transceiver a. 24.1-25 R/T -2 a. MO (Rec osc)-PA (Rec 8 a. 12-volt storage battery | 634-ft. rod con- | 11”x8”x6” Inter-communi-
Fusprech a. b. output (Grid MOD (Rec to nected via —15 Ibs. cation between
1st AF) to PA. b. dynamotor SEUa. feeder. armored recon-
b. M-OSC-2,IF-DET-2,AF- 12 volts @ .5 amps. naissance cars
Transceiver a. M.C.W, a. MO-Anode Modulator 40-60 m/W. | a, 2-volt storage battery, | Saw tooth reflect- | 1314”x814”x8),” For quasi optical
SEG2T b. 454-508 R/T 125. DS310 (acorn) RL2T2. and two 90-volt H.T. ive aerial. —24 lbs. point to point
E b. Quench-DET-AF dry batteries, tapped at working. Not
RL2T2-DS310 (acorn) 9, 60, 90, 130, and 180 known which
RV2P800. volts. troops use it.,
b.
Transceiver a. 2.5-3.5 CW.:15 a. MO-PA, a. 2.4-volt storage battery | On move whip | 15”x13”x7” As a pack set on | This set is provided
Torn.Fu.g. b. 2.5-3.5 R/T : 8 2,RL24P3. and built in vibrator. aerial 5-ft. long the move or as with “Break™ in
b. RF-FC-IF-DET-AF b. with loading a ground sta- working.
5,RV2,4P700 | coil at base. tion,
Transceiver a. 28-33 R 4-ft. rod. By troops sup- | Main features dis-
Feldfu.f. b. 28-33 Same as for Feldfu b. porting ar- tinguishing thig
mored fighting set from the Feld-
vehicles. fu.b. are:

(1) tuning is contin-
uous, not in fixed
channels; (2) aer-
ial base is tilted so
that aerial is 40°
out of vertical; (3)
a large white spot.

Transceiver a. 120-156 R/T 11 .15 watts a. 2-volt storage battery, | Rod: short, 2 ft.; | 14”x13”x434"” By infantry. « | The name of this set
Feldfu.al. b. 120-156 type 2B19. long, 6 ft. —26%4 lbs. is also abbreviated
b, and 90-volt H.T. battery to Fusp al.
Transceiver a. 19.9975- R/T: 2 Same as for Fusprech.a. 4'7”-vertical rod. Intercommunica- | This set is practi-
Fusprech.f. 21.4728. tion between cally identical with
b. self-propelled the Fusprech.a. ex-
guns. cept that the Fus-
* prech.a. has a re-
ceiver fire control.
Transceiver a. 23.11-24.01
Fusprech.d. b.
Transceiver b. 1.5-2.3 C.W.:15 Same as for Torn.Fu.bl. For artillery ob-
Torn.Fu.c. b. 1.5.2.3 R/T : 7 *and Fu.f. servation.

Figure 53 (Continued).
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PERFORMANCE CHARACTERISTICS AND SPECIFICATIONS OF TWO-WAY RADIO SETS
USED IN THE GERMAN ARMY GROUND FORCES—Continued

NOMEN-

FREQUENCY TYPE OF CIRCUIT AND TUBES POWER POWER SUPPLY AND TYPE OF DIMENSIONS ALLOCATION REMARKS
CLATURE RANGE (mcs) SIGNAL ¢ (a) Send OUTPUT CONSUMPTION AERIAL AND
a. Send RANGE IN (b) Receive (watts) (a) Send WEIGHT
b. Receive MILES (b) Receive
c. Crystal
Transceiver a. 3-6.67 M.C.W.: 15 a. MO-PA. 5 a. 2-volt storage battery | Rod or wire, 18”x14”x8” Used in defensive | Thisisan old Lorenz
S.E.a.2/24b- | b. 3-6.67 R/T. : 5§ b. (3,REO84K-,2RE134,- (NC-10). ' —35 Ibs. positions. commercial set de-
202. 1,4406D or 1,RES094.) b. Two 90-volt dry batter- signed before the
- jes. war.
Transmitter- a. 3-7.5 C.W.: 60 a. 3,RL4.8P15-1,RV2.4P700 a. Pedal generator type | High rod anten- | 3914 Ibs. From artillery di-
Receiver b. (2 Bands). R/T :20 b. 8, RV2.4P700. b. 15A and rectifier with nae with coun- vision down to
15. W.S.E.a. storage battery 2.4NCS8: terpoise or ve- lower forma-
12-volt storage battery hicle roof an- tions.
in vehicle with convertor tennae.
type 15A and rectifier.
Transmitter- a. 500-600 N.C.W.: 60 0.5-1 a. 220 volts AC supply or | Two broad-band | Rack— These sets are
Receiver b. 500-600 R/T  :30 b. 220-volt, 50-cycle, gaso- directional ar- 46”x20%4"x12%"!  used for multi-
DMG 4K line driven alternator. rays, 1 for | Base— channel com-
DMG 5K Xsmtter, 1 for 2514"x26"x20” munication
Rec. DMG 4K. | Casesfor antennae over limited
3 rows of di- 66x51x10. TFotal distances.
poles. weight 900 Ibs.
Transceiver a.4.5-6.7 a. CW.:15 a. MO-PA (2 tubes in paral- 1.5 a. Two nickel iron 2.4-volt | 12 -ft. verticalrod| 17.2"x13}4”x714”| 1s replacing| Very similar to Fu.
Form.Fu.G.k.}| b.3-6.7 R/T : 7 lel) b. storage batteries (type or horizontal —45.5 lbs. Form . Fu.bl. in bl. except for fre-
b. (CW.M.CW. RI12.4P2-2,R12.4P2 N.C.58a) and vibrator- 33-ft. wire. artillery units. quency range and
R/T)) b. RF-M-LO-IF-DET-AF power pack SEWg. transmitter con-
6,RV2,4P700 (IF ampli- construction.
fier used for transmitter
modulation).
Transmitter a. 42,1-54 C.W. 120 70-ft, mast with Army corps and
120. M.C.W, vertical stub Hgq.
R/T aerial on top.
Transmitter a. C.w. a. MO-B-PA (Pusgh-Pull) 257x21”x183%4” Not known.
AS-59. M.C.W, RLT15-RS391-2.R8391. —100 1bs.
R/T
Transceiver a. 37.5-462.2 | R/T a. 2.K.D.D.-2,DF25, 1. a. Three 4.5 volt batteries | 1 wave pole 11347x15%4{"x14” Not known.
PH1.1.UK43| b. b.

in parallel.
b. One 150-volt H.T. bat-
teries.
.3 amps. @ 4.5 volt.
40 m/a @ 150 voit.

(1.75 meters)
14 wave pole
(2.40 meters)

(approx.) 33 lbs.

Figure 53 (Continued).
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PERFORMANCE CHARACTERISTICS AND SPECIFICATIONS FOR GERMAN GROUND RADIO TRANSMITTERS

NOMEN- FREQUENCY TYPES OF CIRCUIT AND POWER POWER SUPPLY AND TYPE OF DIMENSIONS ALLOCATION REMARKS
CLATURE RANGE (mcs) SIGNAL TUBES OUTPUT CONSUMPTION AERIAL AND WEIGHT
a. Send RANGE IN (a) Send (watts) (a) Send
b. Receive MILES (b) Receive (b} Receive
¢. Crystal
Transmitter a, .95-3.15 C.W.:36 a. MO-PA 5-7 a. Pedal generator. Storage Horizontal wire. | 18”x1414”x754” Regimental and Divi- | A general medium
SWS/24b-104 R/T :10 2, RS 241 battery and dynamotor vehicular rod. -—52 Ibs. sional nets may be frequency low
U.S. A.L., or gasoline mo- Counterpoise employed for vehic- power transmitter.
tor generator. 3.8 Volts 50 ft. long. ular or ground use.
@ 1.2 amps. 300-330 volt
@ .14 amps.
Transmitter a. 27.2-33.3 M.CW.:4 a. MO-MOD-PA 6.5 a. 12-volt storage battery | 614-ft. rod on | 724”x1214”x7” Armored vehicles. | This is similar to the
10W.S.c. R/T :214| RL12,P.55-RV 12, ; (10 Max.) and dynamo U-10AL 12 move. Mast —22 lbs. , Generally tank 10W.S.b. but for
P.4000-RV 12.P. volts @ 2 amps. 350 volts sections and - - units. Usually in calibration and fre-
35. @ 100 m/a. gear provided Commander’s tank. quency range 10W.
for ground Sb. frequency
use. - range is 23-24.95
mcs.
Transmitter a. 1-3 C.W. a. MO-PA 8 (Can be | a. Pedal generator, engine | 66-ft. L’ type | 20”x12”x11” Regimental command
8W.S. R/T 2, R112 TIs reduced generator or 12 volt stor- or 33ft. T —4814 lbs. and reconnaissance
to Y age battery and dynamo- type. nets.
power) tor. 12 volts @ 1.25 amps.
350 volts @ 75 m/a.
Transmitter a. 27.2-33.3 M.C.W. -3 a. MO-D-MOD-PA; 20 a. 12-volt storage battery | 4}4-ft.—614-ft. | 19”x814"x10” Tank formations gen- | A similar set is the
20W.S.c. R/T -2 (PA-Push pull) and dynamotor U-20A, whip type. —30 lbs. erally. 20W .S.d. but which
5, RL 12 TIS U-20A2 or U-20A3. 12 has a frequency
volts @ 2.75 amps. 370 range of 42.1-47 8.
volts @ 130 m/a.
Transmitter a. 25-27 R/T 20 a. 12-volt storage battery | 8-ft. verticalrod | 1914”x83{”x91{" By sound ranges in | Very similar to 20.W.
20W.S.b. to dynamotor U-20A3. via feeder. —35 lbs. artillery units. S.c. except for mod-
ulator control and
indicator.
Transmitter a, 3-6 C.W.:50 a. MO-D-MOD-PA; 25 a. Engine driven or pedal | 33-ft. wire on | 1714”x12”x1414” In infantry divisions
AKS 25. R/T :15 (PA-Push pull). driven generator. 12.5 one 33-ft. —60 lbs. and artillery regi-
5 RL 12 TIs. volts @ 2.5 amps. 350 mast with 4- ments.
volts @ 250 m/a. 33-ft. coun-
terpoise.
Transmitter a.1.1-3.0t C.W.:50 a. MO-MOD-PA (2 30 a. 12 volt storage battery | Vehicular rod | 197x93{”x914” Small signal units and | Medium powered field
30W.S.a. (3 Bands) R/T :16 tubes in parallel) to dynamotor U-30 b. or roof anten- —42 1bs. signal troops in ar- transmitter. This

(Mod: 2 tubes in
parallel) 2 RL 12,
P 35-2, RV 12
P.20001.RL12TI5.

nae. Open
wire anten-
nae.

mored corps.

set is identical with
the 80W.S.a. as re-
gards its circuit.

Figure 54.
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PERFORMANCE CHARACTERISTICS AND SPECIFICATIONS FOR GERMAN GROUND RADIO TRANSMITTERS—continued

NOMEN- FREQUENCY | TYPES OF CIRCUIT AND POWER POWER SUPPLY AND TYPE OF DIMENSIONS ALLOCATION REMARKS
CLATURE RANGE (mcs) SIGNAL TUBES OUTPUT CONSUMPTION AERIAL AND WEIGHT .
a. Send RANGE IN (a) Send {watts) (a) Send
b. Receive MILES (b) Receive (b) Receive
¢. Crystal
Transmitter a. .95-1.68 C.W.:25 30 a. 12-volt storage battery 197x1134"x11” Armored cars and
30W.S./24b-120 R/T :10 to dynamotor U-30A, —56 1bs. other vehicles and
. reconnaissance nets
of division troops.
‘Transmitter a. 3-16.667 C.W. 36 70 a. 12-volt storage- battery | Rod, or 25-40-ft. | 21%4”x113{"x19 14" | Used by all reconnais-
70W.S. to dynamo U-30A. single wire, —78 lbs. sance units within
command nets.
Transmitter a.1.12-3.0 C.W. 125 a. MO-MOD-PA 80 a. 12-volt storage battery | 8-meter vertical | 1814”x113{”x10” In tank division to
80W .S.a. (3 Bands) R/T 45 (PA-2, tubes in par- (or 10) to dynamo U-80A. mast vehicu- —48 1bs. tank brigade sets.
allel) MOD 2, lar rod or roof
tubes in paraliel aerial.
(3RL 12. P.36,
2 RV 12 P2000.)
Transmitter a.0.2-1.2 C.W.:200 a. MO-MOD-PA 100 a. Storage battery to dyna- | 1-33-ft. mast | 1814”x18"x10” Administrative con- | A commercial design
100W.S. R/T: 70 RS-237-RS 241-RS (or 10) motor U-100 or U-100A with 4-spoke —-76 lbs. trol set for large adapted for mili-
237, 12 volts @ 30.8 amps. antennae(me- areas. Can be used tary use. Provision
Field gasoline division dium fre- in vehicle or as a made for local or
D-C generator. ! quency) or fixed station. remote control and
12 volts @ 7.3 amps. one 20-ft. sec- picture transmitter.
1000 volts @ 240-300 m/a. tional mast § High-low power
) with 3-spoke switch for C.W.
t ' umbrella
(higher fre-
quency)
Transmitter a. 1.090-6.7 CW. -700 | a. MO-B-PA 1,000 a Dynamotor U-1000 to | (2) Two 80-ft. | 52”x3'4"x6"34” Army and corps staffs,
1000W.S.b. (4 Bands) M.C.W.-700 | MO and Buffer RS AC line, or M.G. gas en- masts sup- —1630 lbs. also used for liaison
R/T-150-300 282, gine set. porting single

PA. RS 329G Key-
ing Section 2, RS
282 and 3 RGN
2004 Amp. Sec-
tion 2, RS282 and
3RE 084K.

wire antennae
83-ft. for me-
dium fre-
quency and
33-ft. long for
high fre-
quency.

as ground set to
Luftwage.

Figure 54 (Continued).
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PERFORMANCE CHARACTERISTICS AND SPECIFICATIONS FOR GERMAN GROUND RADIO TRANSMITTERS—continued

NOMEN- FREQUENCY | TYPES OF CIRCUIT AND POWER POWER SUPPLY AND TYPE OF DIMENSIONS ALLOCATION REMARKS
CLATURE RANGE (mcs) SIGNAL TUBES OUTPUT CONSUMPTION AERIAL AND WEIGHT
a. Send | RANGE IN (a) Serd (watts) (a) Send
b. Receive MILES {b) Receive (b) Receive
c. Crystal
Transmitter a.0.1-66 C.W. :725| a. Asfor 1000 W.S, 1,500 a. Dynamotor to V-1500 | 80-ft. mast with | 5'2”7x3'3”x6'3{" For communication | A 3-stage transmitter
1500W S.a. (4 Bands) M.C.W.: 725 b. Except that AC line or M.G. gas en- 6- or 12-ft. -—1430 lbs. between corps for installation in
R/T :18-340 P.A. tubes are gine set, spoke ‘‘um- ground headquar- . motor cars and
RS 239, brellas.”’ ters, and army staff. ;ﬁxed stations. It is
l‘divided into several
components for
speedy removal as-
sembly and replace-
ment.
Transmitter 601V a. 18.75-61.25 C.w. a. MO/D-PA 60 AC single phase, 50 cycle, 20”x1214"x1214" A special type of
(Jamming) Freq. Mod. (Freq. Mod.) 3, 110 volts. transmitter de-
PE 06/40-(EL 2) signed for jamming.
Transmitter 600H, a. (a)1775-17.85 | M.C.W. a. MO/D-(Freq. 6,004 a. AC three phase, 50 cycle, 757x27"x27" This special S.W.
(8.W. Jamming) (b)15.1-15.35 | Freq. Mod. MOD/PA) 2, 180/200 volts. —880 lbs. jamming apparatus
(c)11.7-11.9 PE 06/40-PB is made in 6 models
(d)9.5-9.7 3/1000 corresponding to
(€)7.2-7.3 the 6 models as
£)6.-6.2

shown in column 2.
Each band has a
variable frequency.

Figure 54 (Continued).
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PERFORMANCE CHARACTERISTICS FOR RADIO TRANSMITTERS USED AS
GERMAN ARMY MESSAGE CARRIER EQUIPMENT

- i L Ranges (Km.
Nomenclature No. Frequency Carrier Ringing Max. Line 2mm C. and Miles) Field
or of Range Frequencies Fre- Attenuation. Open 3 mm Cu Cable
Designation Channels Kes. Ke. quency db. and Nepers Wire Open Wire (FFK)
T.f.a 1 3.4-8.2 5.8 500/20 4.0 np. 400 Km. 520 Km. 25-60 Km.
34.76 db. 250 Miles 325 Miles 16-37 Miles
TL b1, 1 3.5-7.5 5.5 500 3.6 np. 400 Km. 500 Km. 25-50 Km.
: 31.28 db. 250 Miles 325 Miles 16-31 Miles
T b2 1 9.0-13.0 11.0 500 3.6 np. 320 Km. 400 Km. 15-30 Km.
31.28 db. 200 Miles 250 Miles 9-19 Miles
Ti.b3. 1 16.5-20.5 18.5 500 3.6 np. 220 Km. 280 Km.
- 31.28 db. 137 Miles 175 Miles
TS b4, 1 22.0-26.0 24.0 500 3.6 np. 160 Km. 200 Km.
31.28 db. 100 Miles 125 Miles
E. 1. Same as for T.f. a.
! E. 2 1 3.4-8.2 5.8 500/20 2.0 np. 230 Km. 290 Km. 10-30 Xm.
17.38 db. 144 Miles 181 Miles 6-19 Miles
E. 3. 1 3.7-10.0 6.4;10.3. 500 3.75 np 350 Km. 450 Km. 18-45 Km.
32.49 db. 219 Miles 281 Miles 11-28 Miles
T. 1. 3 6.6-28.2 6.3; 9.4;12.9 500/20 4.0 np. 270 Km. 350 Km.
20.7;24.4; 28.5 34.76 db. 169 Miles 219 Miles
T.3 . 3 8.8-30.4 7.7;10.9;14.3 500/20 4.0 np. 270 Km. 350 Km.
19.8;23.7; 27.7 34.76 db. 169 Miles 219 Miles
|- T.£.R. (Rundf) 1 34.0-42.8 42.8
(Broadcasting)
MEK 8. 6.0-60.0 6:9:12:15:18 4.0 np. 250 Km.
21:27:36:39: 34.76 db. 156 Miles
42:45:48:51
54:57

LINE EQUIPMENT—German Carrier Equipment (Army and Commercial)

g The German carrier equipment, both commercial and army is listed above. It is similar to the American in design, channel frequencies, and use
Diagrams (not shown here) authenticate this, and show that the carrier practice in line and repeater set up are practically identical.

Within the German army the most common sets for field use are the Tragerfrequensgerat a (Tf.a.) and the Tragerfrequenzgerat b (T.1.b), including
bi, b2, b3, and b4. Other sets in use by the Germans are: Mekrfach (MEK) MG, MK, T1, T3, EI, E2, and E3; the MG and MEK carrier system:
are apparently more recent additions.

The “L” and “U"” carrier systems for cable, are used by the German PO. The L' system is installed on lightly loaded cable, and the *“U”’ or.
non-loaded cable. The German broadcasting carrier system is the Tragerfrequenzgerat Rundfunk (TfR*—*'Carries Broadcasting.”

Differentiation is made with multiple Tf (carrier) systems between single channel systems (transmission channels for EW and WE traffic lie directly
next to one another, as in the case of sets T.f.a. and T.f.b.) and group systems (the channels for each carrier direction are adjacent and they
form therefore, two separate groups, e.g. sets MEDK and MG).

Abbreviations and Nomenclature:—
a. Carries Equipment:—
(1) T.f. (a or b), Tragerfrequenzgerat, Carrier Frequency Set.
(2) MEK., Mehrfach-Linzelkanal, Multiple Channel.
(3) T.f.R., Tragerfrequens Rundfunk, Carrier Frequency Broadcasting.
4 EW,2,3;7T,3); MG; M (1-7); MK EK; L; U:—Meanings not known.
On the chart above, kilometers are converted to miles and nepers (standard German power level unit) to decibels.

1 neper equals. 8.6858 decibels.
1 decibel equals. 0.11513 nepers.

~ Figure 53.
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PERFORMANCE CHARACTERISTICS FOR RADIO TRANSMITTERS USED AS
GERMAN ARMY MESSAGE CARRIER EQUIPMENT—Continued

\ <

‘ Ranges (Km.
Nomenclature No. Frequency Carrier Ringing Max. Line 2mm C, and Miles) Field
or of Range Frequencies re- Attenuation, Open 3 mm Cu Cable
Designation Channels Kecs. Ke. quency db. and Nepers Wire Open Wire (FFK)
MG i5. 48-156 500/20 4.0 np. 100 Km.
34.76 db. 62 Miles
M1 1 3 5.8-38.4
oo M 2 (M3) 4 5.2-39.7
M 4 (MS5) 3 12.2-29.7
M6 (M7) 4 8.7-43.7
MK (K 1) 5 57.6-142.4 60:68:76:84:92; 4.0 np.
108:116:124: 34.76 db.
132:140
MK (K 2) 5. 53.6-138.4 56:64:72:80:88 4.0 np.
104:112:120: . 34.76 db.
128:136:
MEF I. 10.3-57.6 10:20:30:40:50
15:25:35:45:55
EK 1 41.5-54.5 44:52,
Erickson 12 49.3-154.4
(12 Kanal)
L-(Kabel-System)| 1 3.3-5.8 6 B
DRP
~
U-(Kabelsystem) 12 12.3-60.0
DRP
I
I
Figure 55 (Contiuued).
N
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PERFORMANCE CHARACTERISTICS AND SPECIFICATIONS FOR GERMAN INTERCEPT,

GENERAL PURPOSE, AND SPECIAL PURPOSE RADIO RECEIVERS

NOMEN- | FREQUENCY | TYPES CIRCUIT AND TUBES POWER SUPPLY AND TYPE OF DIMENSIONS ALLOCATION REMARKS

CLATURE | RANGE (mcs) OF (a) Send CONSUMPTION AERIAL AND

a. Send SIGNAL (b) Receive (a) Send WEIGHT
b. Receive (b) Receive
c. Crystal
, Receiver b.3.0-25.8 C.w. b. Z,RF- M-LO-3, b. 2-volt storage battery and 18”x14”x10” Intercept service. Moni- | It is very difficult to service.
Fu.HE.c. (4 bands) M.C.W. 1IF-DET-OBFO-AF 90-volt H.T. dry battery. —56 1bs. toring for security. Is one of a series of four
R/T 10, RV 2P800 2-volts @ 1.7 amps. intercept receivers.
90-volts @ 12 m/a.
Receiver b. .98-10.2 C.W. b. 2RF-M-LO-3, b. 2-volt storage battery and 277x10%4”x1314”| For stationary or semi-
K.w.E.a. R/T 1F-DET-BFO-AVC-AF. 90-volt H.T. dry battery, or —91 1bs. mobile services.
11, RV 2P800 Convertor unit EU.d: or main All arms.
unit NA6.
Receiver b. 42-48 M.C.W. | b. RF-FC-IF-DET-AF. b. 2.4-volt storage battery for | 634-ft. vertical rod | 14”x1234”x634” The associated sender is the
UKw.L.f. R/T 5, RV2-4P700 internal H.T. vibrator. when used as pack —17 1bs. 20 W.S.d. When used alone
set. the aerial base and rod are
mounted on top of the case.
Receiver b. .096-7.095 C.w, b. 2, RF-DET-AF. b. 2-volt storage battery and 9157x143{”x834"| General purpose receiver.
Torm Eb. (8 bands) M.C.W. 4, RV 2P800 90-volt H.T. battery, or 12- —29 lbs.
R/T volt storage battery and vi-
brator unit E.W.c.
2-volts @ 0.75 amps.
12-volts @ 1 amp.

Receiver b. .075-3.333 C.W. b. RF-M-LO-IF-DET-AF. b. 4.8-volt storage battery; four | Open wire and coun- | 18%4”x1534”x9” | Intercept receiver. This set is an old design and
LM.W. (5 bands) M.C.W. (RF-M-IF-RES 094) 30-volt or 90-volt plus one 30- terpoise. ~—44 Ibs. is being replaced by inter-
H.E./24b- R/T (LO-DET-AF RE 084K) volt H.T. batteries. cept receivers Fu.H.E.a.
316 4.8-volt @ .45 amps. and b.

100 volt @ 18 m/a.
Receiver b. 25-60 C.wW. b. 2, RF-M-LO-3, b. 2-volt storage battery and { 15-ft. open wire on | 18”x14”x10” Intercept receiver for This receiver is similar in
Fu.H.E.d. (4 bands) M.C.W. 1F-DET-BFO- 90-volt H.T. dry battery. sectional masts —56 lbs. U.H.F. signals. every respect tothe Fu.H.-
R/T 2,AF A1l RV2 P800 (2.4-volt storage battery may and counterpoise. E.c. except in frequency
be used after internal adjust- range and number of
ment to set.) tubes.

Receiver b. .15-15.5 M.C.W. | b. FC-2,1F-DET/AF- b. AC or DC mains supply 90- 19157x16”x111%”| For broadcast reception. | Can be used as a microphone
WR 1P. R/T Driver Class ‘B’ Output 250. Volts (voltage need not —357 lbs. With the aid of a micro- amplifier.

DCH 25-2,DF25-DAC25- be known), or, two 1.25 dry phone it can be used for
DC25-DDD25 DF26 cells ENL DIN VDE. 1210 oral transmission of or-
plus 90-volt A.T. battery ders.
from mains 0.25 amps.

Receiver b. 27.2-33.3 M.C.W. | b. RF-M-LO-2, IF-DET-AF | b. 12-volt storage battery to | 6}4-ft. vertical rod. 1214 7x8”x7” Communication through-

UKW.E.e. R/T 7 RV 12 P4000. dynamotor EUa2. —22 lbs. out a tank battalion.

Figure 56.
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PERFORMANCE CHARACTERISTICS AND SPECIFICATIONS FOR GERMAN INTERCEPT,
GENERAL PURPOSE,

AND SPECIAL PURPOSE RADIO RECEIVERS—Continued

NOMEN- | FREQUENCY | TYPES CIRCUIT AND TUBES POWER SUPPLY AND TYPE QF DIMENSIONS ALLOCATION REMARKS

CLATURE | RANGE (mcs) OF (a) Sen CONSUMPTION AERIAL AND

a. Send SIGNAL {b) Receive {a) Send WEIGHT
b. Receive (b) Receive
c. Crystal

Receiver b. .835-3 C.W. b. RF-M-LO-2, IF-BFO/ b. 12-volt storage battery to | Open wire or roof | 1214”x8"x7” Communication receiver

M.W.E.c. M.C.W. Calibrator DET-AF (2 dynamotor EUa.1, 2, or 3. aerial, 24 lbs. for medium waveband. ‘
R/T tubes in push pull) 12-volts @ 4-5 amperes.
ALL RV12 P200

Receiver b. .5-25 C.w, b. 1 9-tube superhetrodyne. b. As for Fu.H.E.c. 177x1315"x10 Intercept services. Very similar to Fu.H.E.c.

Fu.H.E.u. (5 bands) M.C.W —56 lbs. but for frequency range
R/T and circuit.
Receiver b. .072-1.525 C.wW. b. RF-M-LO-2, y b. 2-volt storage battery and 27”x1314"x1014"| Long range communica- | Similar in construction to
L.W.E.e. (5 bands) R/T IF-DET-BFO-AF 90-volt dry H.T. battery or —87 lbs. tion at army and com- K.W.E.a. except that the
8, RV2 P 800 convertor unit E.U.g. or mand hq. K.W.E.a.has fewer stages
mains unit NAé6. ! and no A.V.C.
Receiver b. .1-6.7 C.w. b. RF-REG DET-2,AF b. 4.8-volt nickel-iron storage | Lohg wire or rod. 18”x147x814” General purpose receiver.
Spez.445b. R/T 4, REO 74 battery and 90-volt H.T. dry —55 lbs.
battery.

Receiver b. 42.1-47.8 M.C.W. | b. RF-M-LO-3, b. Dynamotor E.U.a.2 or 130- | 614-ft. rod connected | 1514”x10”x8” By signal and armored | Very accessible for servicing.
UKW.E.d R/T IF-2nd DET-AVC-AF volt dry H.T. batteries and via feeder. —19 Ibs. troops for ground-air
1. 9 RV12 P2000 12-volt storage battery. cooperatio;l.

Receiver b. 23-24.95 M.C.W. | b. RE-M-LO-2, IF-DET-AF | b. 12-volt storage battery to | 6l4-ft, rod. 1214 7x8"x6147 Armored troops in cars | Very similar to the U.KW.-
UKW.E.h. R/T 7, RV12 P4000 dynamotor E.U.a.'1, 2, or 3. 22Y5 lbs. and assault guns, e. except for frequency

model G. range.

Receiver D/F{ b. .075-3.333 C.W. b. RF-M-LO-IF-DET-BFO- | b. 4.8-volt storage battery (NC- | Goniometer loops. | 217x1414”x8%” | Used by subsection of in- |The circuit is the same as the-
Ground (5 bands) M.C.W. AF 2,RES094,-RE084K- 10); four 30-volt or one 90- about 1 square me- —51 lbs. tercept company. intercept receiver L. Mw.
LM.W.P./ R/T RES094,-2, REQO84K volt plus one 30-volt H.T. ter each, and aux- HE/246-316.

240-315, respectively. dry battery. iliary aerial (1-me-
4.8-volts @ .45 amps. ter rod or 3-meter
100-volts @ 18 m/a. horizontal wire).

Receiver b. 24.6 R/T b. FC-IF-1F,AVC, b. Dynamotor with 12-volt stor- | 4-ft. flexible rod. 7.17x10.6”x3.1”| For radio controlled tank
(Radio c. Crystal DET-AF-AF age battery. in conjunction with an
Controlled ECH 11-EF 13-EBF 11-2, audio filler unit which
Tank) Set EF12. ig not listed here,

B4 Fu.E¢.

Figure 56 (Continued).
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PERFORMANCE CHARACTERISTICS AND SPECIFICATIONS OF TWO-WAY RADIOS AND
EMERGENCY TRANSMITTERS USED IN GERMAN AIRCRAFT

NOMEN- FRE- TYPES OF CIRCUIT AND POWER POWER SUPPLY TYPE OF DIMENSIONS ALLOCATION REMARKS
CLATURE | QUENCY SIGNAL TUBES OUTPUT AND AERIAL AND
RANGE (ncs) RANGE IN (a) Send (watts) CONSUMPTION WEIGHT
a. Send MILES (b) Receive (a) Send a. Send
b. Receive (b) Receive b. Receive
¢, Crystal

Transmitter- | a. .3-.6 and | C.W. a. 3, RS31-3,R2074 100 (High) | a. Air driven generator | Both fixed and trailing , Bomber aircraft; found | Similar sets Fu.G3 A.
Receiver b. 3-6 M.C.W. & 1,R.2134. 20 (Low) (G3) in some but not all and Fu.G3 AU.
Fu.G3. R/T b. Two 90-volt batter- specimens of the fol- | Both the above sets are
(Airborne) ies, one 4-volt Edison. lowing types of "air- still in use in transport

craft: Ju 52, FW 58, aircraft, flying boats,
HE 114, DO 11, 13, and second-line obso-
& {7E & F; AR 66, lescent aircraft gener-
AR 96, W 33 and 34. ally.

Transmitter- | a. 2.5-3.75 a. CW./RT -15 a. 2, REN 904,- 20 a. Dynamotor U4A/24. | Fixed antennaeinfight- | a. 14”x9”x8” In fighter aircraft and Was replaced by Fu.
Receiver b. b. M.C.W. R/T 2, RENS 1664 b. er aircraft: In dive -—20 lbs. dive bombers. Prior G16Z. Is still used,
Fu.G7, b. 5, RENS 1264. . bombers 'a trailing | b. 147x9”x8” to 1943, 74 wasfitted however, in twin seat-
7a, 7c¢. antennae manually —325 lbs. in ME 109, ME 109 er aircraft particular-
(Airborne) reeled. F, FW 190, It is still ly the JU &7.

! fitted in JU 87 and
HS 129.

Transmitter- | a. S.W. 3-6; | a. (L.W:C.W.) a. 9, RS 242 20 (S W) a. Dynamotor (U5) Common T and R. Air-to-air-to ground Intended originally for
Receiver L.wW. (SW:CW.R/T) ‘b. 4, NF 2 and 40 (L.W.) | b. Dynamotor (U6) Fixed or trailing an- (intercommunica- bomber aircraft but
Fu.G8. b. .3-.6 b. (C.W.M.C.W,, 3NF3 tennae may be used. tion). was superseded by
(Airborne) R/T) Fu.G10.

Transmitter- | a. As for a. CW.-R/T. a. 6, RL 12P35-25, 40 (S.W.) | a. Dynamotor U-10/S Both fixed and trailing. | a. 9”x834”x8” Current equipment for
Receiver Fu.G8 300-500 RV12 P2000 70 (L.W.) | b. Dynamotor U-10/E Aerial tuning units, —1614 Ibs. all first line multiple
Fu.G10. b. b. b. AAAG-2and AAAG- | b. 73 "x83;"x8” engine aircraft.

(Airborne) 3 are provided. —16 1bs.

Transmitter- | a. 38-42.5 a. R/T. 20-100 a. 2, RL12P35- 10 a. Dynamotor U-17 Fixed single wire 6’117 | a. 15”x814"x8” All bombers. Air-to-air | ]s fitted in large aircraft
Receiver b. b. 11,RV12 P2000 b long —2614 lbs. and ground liaison. in addition to the
Fu.G16. 20 ground level b. Fu.G10. The design
(Airborne) 100 in the air was taken from the

Fu.G17.

Fagure 57.
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PERFORMANCE CHARACTERISTICS AND SPECIFICATIONS OF TWO-WAY RADIOS AND
EMERGENCY TRANSMITTERS USED IN GERMAN AIRCRAFT—Continued

NOMEN- FRE- TYPES OF CIRCUIT AND POWER POWER SUPPLY TYPE OF DIMENSIONS ALLOCATION REMARKS
CLATURE QUENCY SIGNAL TUBES OUTPUT AERIAL AND '
RANGE (mcs) RANGE IN (a) Send (watts) CONSUMPTION WEIGHT
a. Sen MILES (b) Receive (a) Send a. Send
b. Receive (b) Receive b. Receive
c. Crystal

Transmitter- | a. a. M.C.W. a. 2, RL 12P35 Ag above a. Dynamotor U-17 Fixed single wire 6’117 | a. 15”x814 ”x8” Used in all single seater | Also incorporates D/F
Receiver b. As for b. R/T. b.9, RV 12P2000 b. long. Matching units —2614 lbs. fighters. homing apparatus.
Fu.Gl6 Fu.G16 20 ground level 7, RV 12P2000 in AAG16-2 and AAG-

Z,ZE. 100 in the air navigational aid 16-3 permit use of

(Airborne) equipment. leading edge of the
tail fin as antennae
87 single loop is used
for D/F homing.

Transmitter- | a. 42.1-47.9 | a. M.C.W. a. 2 RL 12P35,- Agabove | a. Dynamotor U-17 Vertical rod about 39” In twin seater, close | Fu.G17 was the original
Receiver b. b. R/T. 13,RV12 P2000 b. long terminating in | supporting aircraft. design from which
Fu.G17 30 at ground level | b. matching unit Air-to-air-to ground Fu.G16 was copied..
17E and Z. 185 in the air AAGT. liaison. Fu.G 72 is used alter-
(Airborne) natively with D/F

homing apparatus.

Transmitter- | a. .6-1.667 | a. C.\V, a. 3, RS-31G- 20-100 a. Air driven generator | Fixed. For bombers.

Receiver b. b. C.W. M.C.W. 3,R2074- b. Batteries
Fu.GI and R/T. b.1 R 2134

G2.

(Airborne)

Transmitter- Ag for Fu.G7 Interrogation and com-
Receiver mand. Air-to-air-to
Fu.G6, 64 ground.

(Airborne)

Transmitter- | a. 5.3-10 a. R/T. a. 2, RL 12P35-1t 10 a. Dynamotor U-17 Single wire 6’11” long. Command liaison set.

Receiver | b. b. M.C.W.-R/T. RV 12P2000 b.
Fu.GI10 K-1 b.
(Airborne)

Figure 57 (Conttnued).
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PERFORMANCE CHARACTERISTICS AND SPECIFICATIONS OF TWO-WAY RADIOS AND
EMERGENCY TRANSMITTERS USED IN GERMAN AIRCRAFT—Continued

NOMEN- FRE- TYPES OF CIRCUIT AND POWER POWER SUPPLY TYPE OF DIMENSIONS ALLOCATION REMARKS
CLATURE QUENCY SIGNAL TUBES OUTPUT AERIAL AND
RANGE (mcs) RANGE IN (a) Send (watts) CONSUMPTION WEIGHT
a. Send MILES (b) Receive (a) Send a. Send
b. Receive (b) Receive b. Recéive
c. Crystal

Transmitter- | a. 6-12 Command and liaison
Receiver b. set, Used in small
Fu.G10 K-2 aircraft.

{Airborne)

Transmitter- | a. 6-13 R Voice communication
Receiver b. air-to-air-to ground.

Fu.GIOK-.
{(Airborne)

Transmitter- | a. .3-.9 a. M.C.W.-R/T. a. 3,RS 241- 10 Communication (gen-
Receiver b. b. 1,RESO9%4~ eral) for flying boats
Fu.G21. 2, RESO74 and seaplanes.
(Airborne) b.

Transmitter- | a. 152.2-161 a. L550 440 1. Dynamotor 14” Stub, common to | 14”x87x8”

Receiver b. 123-128 b. 6, RV12P2000,~ b. Trans.-Receiver. —33 lbs.
Fu.G25 a. 2,LD1. (Antennae tuning
unit AAG2S5 a).

Transmitter { a. 0.5. C.W.: a. ALSN-RE13A, 8 a. Hand generator Steelantennae wire235 117x10"x714”" Emergency trangmitter{ Carried loose in aircraft.
NS2. M.C.W.: feet long with ground —185 1bs. for dinghy use. Forerunner of N.S.I.
{*'Not- 250 at sea, wire and sender
sender'’) 120 overland raised by box kite or
(2a, 2b) hydrogen filled bal-

loon,
Transmitter | a. 53.5-61.0 | C.W. at 200 feet to | a. 2, LS 1 and LS2 1-2 a. 11 midget storage | Strip of copper plate | 614 ”x634”x3" Emergency transmitter | Replaces. the N.S.2.
' NS4. air craft 9, at 1060 cells—3 used in par- steel tape 3’5” long —31% lbs. for dinghy use. Standard equipment
(“Not- feet is 14, 40,000 allel for 2-volt fila- and 1’ in diameter on all twin engine and
sendet'") feet 40. ment, 8 used in series tapering to 3/16% at larger aircraft.
parallel for 8-volt end.
vibrator supply.

Figure 57 (Continued).
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PERFORMANCE CHARACTERISTICS AND SPECIFICATIONS OF RADIO EQUIPMENT INSTALLED IN GERMAN
LANDING, BLIND BOMBING AND HEIGHT FINDING

AIRCRAFT FOR DIRECTION FINDING, BLIND

NOMEN- FREQUENCY TYPE OF CIRCUIT AND TUBES | POWER | POWER SUPPLY TYPE OF DIMENSIONS | ALLOCATION REMARKS
CLATURE RANGE (mcs) SIGNAL (a) Send OUTPUT| & CONSUMPTION AERIAL AND WEIGHT
a, Send RANGE IN (b) Receive (watts) (a) Send
b. Receive MILES (b) Receive
c. Crystal-
D/F Receiver b.0.25-0.4 C.wW. b. 8 Tube superhetrodyne b. Dynamotor U-8 | Fixed loop 13” long | b. 11”x914”x6" Homing receiver
Peil: 4, M.C.W, 8 RV 12 P200 and aircraft bat- and 3}4” indiam- —221% lbs. used in single
R/T 150 tery. eter, carries 13 seater fighters
(approx.) turns of Litz wire prior to intro-
crosswound in duction of
series. FUG 16Z.
D/F Receiver b. .165~1 C.wW, b. 6 Tube superhetrodyne b. Dynamotor U-8 | Ovalloop with pow- | 24”7x10”x8” D/F and homing | A pre-war commercial set.
Pesl: 5. M.C.W. 6 NF 2 and  aircraft bat- der Ironb. cone: —24 Ibs. receiver in twin '
R/T 250 tery. 8 turns of Litz engine and
/ wire connected in larger aircraft
series. for above pur-
- pose.
D/F Receiver b. .15-1.2 C.W. b. 6 Tube superhetrodyne b. Dynamotor U-11A | Oval loop: sense | b.914”x8%”x7” | Used in bombers. | One of the few German
Peil: 6 M.C.W. 6 RV 12 P2000 antenna is metal —20 Ibs. May be used sets that uses crystals.
R/T paint on loop as a separate
housing. receiverin
FUG 10.
D/F Receiver b. .15-1.2 C.W, b. Dynamotor U-11A | Same as above.
Peil: 7. M.C.W.
R/T
Navigation b. 28.5-35 R/T 250 b. 2NF2 TRF b. Dynamotor U-8 39-ft. vertical rod. Carried loose in aircraft
Receiver for blind landings.
FU 1 EBL. |
Navigation b. 30-33.3 b. 7 Tube superhet: b. Dynamotor U-8 39-ft. vertical rod. For blind landings.
Receiver 7RV12 P4000
FU 2H.

Figure 58.
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PERFORMANCE CHARACTERISTICS AND SPECIFICATIONS OF RADIO EQUIPMENT INSTALLED IN GERMAN
AIRCRAFT FOR DIRECTION FINDING, BLIND LANDING, BLIND BOMBING AND HEIGHT FINDING—continued

NOMEN-

FREQUENCY

TYPE OF

POWER SUPPLY

CIRCUIT AND TUBES | POWER TYPE OF DIMENSIONS | ALLOCATION REMARKS
CLATURE RANGE (mcs) SIGNAL a) Send OUTPUT| & CONSUMPTION AERIAL AND WEIGHT
a. Send RANGE IN (b) Receive (watts) (a) Send
b. Receive MILES (b) Receive
c. Crystal
Navigation b. 38 . 5NF 2 TRF b. Dynamotor U-8 Dipole under fusel- For blind landings.
Receiver age.
FU 2 EB12.

X Geriit b. 66.5-75 Visual . 7 Tube superhetrodyne b. Dynamotor Two vertical 4 Bomber aircraft. | A special blind bombing
(2 on the same | Dot-Dash left- 20 RV12 P4000 wave rods in deviceoperatingonthree
range) right beams. streamlined hous- main beams: one for

ing. pilot and two for observ-
ers. (Believed to be ob-
solete.)

Y Gerit a. M.C.W. .2 RL P35,-13,RV12 10 a. Dynamotor U-17 Vertical rod above Bomber aircraft. | A later development than
(with b. 42.1-47.9 R/T . P4000 and retractable the X-Geridt employing
FUG 17E and R/T 250 antennae below . one instead of three
FUG 284. fuselage. beams.

Radio-Altimeter a.351-389 F.M.C.W, .1, LD 2-1, RV 12 P2001 a. Dynamotor U-101 Two separate 14 Multi-engined
FUG101-101A.| b. (Operating 0-150 meters .1, LV5-6, RV12 P2001 b. wave dipoles hor- aircraft for

Frequency) 100-1500 meters izontally polar- height finding.
370 ized: one each for

transmitter and

receiver.

Radio Altimeters { a. 370 An improvement on FUG
FUG 103. b.

101 and 101A. Does not
interfere with other wire-
less equipment on board.

Figure 58 (Conlinued).
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GERMAN CABLES

Description

Conductor Strands

‘Two-conductor- cable with black rubber
jacket applied over one white and one
black rubber-insulated conductor.

Twisted-pair field wire, each conductor of
which has a black braid over a white
rubber insulation.

Single-conductor field wire with a stiff red
synthetic insulation over 8 steel and 1
copper strands.

Single-conductor fiéld wire with a wax-
impregnated cotton braid over a black
rubber insulation. The conductor con-
sisting of 8 steel, and 1 copper, strands.

Single-conductor field wire with a stiff red
synthetic insulation and a conductor con-
sisting of 8 steel and 1 aluminum strands,

Single-conductor assault wire with-a yellow
synthetic insulation over a conductor comn-
sisting of 7 aluminum strands.

Single-conductor assault wire with a cotton
braid over a blue cellophane insulation.
The conductor has 6 steel and 1 copper
strands.

Long range field cable having four rubber-
insulated conductors spirally twisted about
a rubber-covered synthetic core. Over this
quad is placed a tinsel shielding tape and
a black rubber jacket.

108-conductor eable composed of 12 tinned
copper strands. Insulation of cotton cov-
ered with impregnated cotton tape and
rubber outer jacket.

0.024-inch solid copper.

6, 0.013-inch steel ;
2, 0.013-inch copper;
1, 0.021-inch copper.

8, 0.015-inch steel;

1, 0.028-inch copper.

8, 0.015-inch steel;

1, 0.028-inch copper.

8, 0.015-inch steel;
1, 0.028-inch alum-
inum.

7, 0.016-inch alum-

inum,

6, 0.008-inch steel;
1, 0.010-inch copper.

19, 0.0125-inch copper.

12 copper

X i D-C Resist- | Attenuation
. Estimated Weight Tensile Insulation | ance Single at
Ingulat Qutsid Talki Lbs. S h i
Material Sotside | Ranee (M1s) {1000 Focty | (5™ | Remiamon, | Sonduetor | 1,000 s
Feet Mile

Rubber type. |0.115-inch | Dry..16.3; 20.5 275 | High. 259 Dry, 1.84;

: (single- wet, 10.1, wet, 2.97.
conductor).

Rubber type. |0.128-inch. |10.3 (2-wire 129 400 Very high. 11.6 291

metallic
circuit).

Polyvinyl, 0.135-inch. |..... eeenns 400 Very high.| 116
Chloride
type.

Rubber type. |0.128-inch. | 8.5 (2-wire 118 400 Very high. | . 169 3.53

. metallic .
circuit). :

Polyviny], 0.130-inch. |4.9 (2-wire 9.2 High, 514 6.12
Chloride metallic
type. circuit).

Polyvinyl, 0.055-inch. |......... e b S I 83.5
Chloride
type.

Cellophane 0.425-inch. | Dry, 25.6; 127 500 ... 3.52 | Dry, 1.17;
type wet, 25.6 wet, 1.17.
material, (not

loaded).
Voice
frequency.

Rubber type ;
insulation l |
and jacket. l

........... 0.875-inch. 525 {

Figure 59.
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I MARCH 1945

UNCLASSIFIED

abiSEMNOI:

TM-E 30-451

DESCRIPTION OF EQUIPMENT USED IN THE GERMAN ARMY
FOR TESTING RADIO SETS

NOMENCLATURE

DIMENSIONS
AND WEIGHT

DESCRIPTION

REMARKS

Wavemeter Fremes a.

17147x14”x10”—46 lbs.

Frequency range: —30 kcs —30 mcs in 20 switched bands.

Facilities: will emit modulated or unmodulated signal.
(Loose or tight coupling to receiver.)

Circuit as receiver; RF-oscillating detector—2AF RES
094. RE134W: RE. 134

Circuit as sender: oscillator—anode modulator.

Power supply: 4-volt storage battery. 3-volt grid bias,
150-volt H.T. batteries.

The outstanding feature in the
construction of the wave-
meter is the massive turret
for waveband switching,
which takes up most of the
space inside the case.

Frequency Tester
F. pruf. dl.

—29 ibs.

Frequency range —120 —156 mc (26 fixed frequencies).
Power supply: storage battery 2 N/9 and one 90-volt
H.T. Battery.

For frequency calibration of
fixed sets within its range.

Field Test Set 18
(Das Feldmesskastchen)

6.37x4.77x2.9"—234 1bs.

A field test set similar to the U. S. army's EE6S.

A general purpose field Test
Set.

Attenuation Meter.—39
(Dampfungsmesser
39)

1334 ”x10%4 "x914"—

1s capable of measuring the amplification (in nepers) of 2
and 4 wire repeaters and the attenuation at 300 cycles
over any type of line, Can measure crosstalk attenua-
tion between the lines.

Is powered with 90-volt H.T. battery and a 2-voit 2B19
storage battery.

Used in conjunction with tele-
phone repeaters in testing
and adjusting input and
output levels.

German Tube Checker
(Rohrenprufgerat
RPG4) ’

16”7x157x9"—30 lbs.

Will test all European and a small number of American
tubes. It may be used as a milliammeter, ohmeter, and
capacity meter. Can only be used for DC voltages and
currents.

German Exploring Coil

This appal;atus can be used to locate grounds, shorts,
crosses and wet spots in cables. (However, it will not
locate “‘opens’’ in cable pairs.)

German Frequency
Test Set F.
prufe. f.

—25 lbs.

Crystal controlled oscillator fundamental output fre-
quency of 26 mcs.

Power supply: 2.4-volt storage battery for vibrator, one
tube RL2 4T1.

‘Consumption: 2.42 @ 6 amperes.

A field pack servicing and cali-
bration unit for the Feldfu.
band c.
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Section V. ENGINEER EQUIPMENT"

I. Instruments

a. GENERAL. In general the instruments uscd
in the field by the engineers of the German
Army are identical with our own, particularly
their transits, theodolites, and surveyor’s levels.
The main differences occur in compasses and gap-
measuring instruments.

b. GERMAN FiELD Comprass (Marschkompass).
(1) Description. The German field compass is
a black, pocket-sized instrument. The housing
is of aluminum-like metal. A brass outer ring
is attached with a carrying handle. A hinged,
linear, centimeter scale unfolds from the base of
the compass housing. The letters MKZ(KZ)
are marked on the body of the compass.

(2) Operation. The swinging of the magnetic
needle can be stopped by pressing the damper
button. When the destination is visible, open
the cover and raise the mirror half way, so the
magnetic needle can be seen clearly. Sight the
point through the rear V sight and the front
aperture at the base of the mirror. Hold steady
until the point is in line with the eye, then with
the free hand turn the azimuth circle until the
magnetic needle falls on the magnetic declination
mark, Read the azimuth from the dial. The
German compass is numbered counter-clockwise,
and the graduations are in mils. To simplify
compass reading, the dial has been abbreviated
" so the last two zeros have been omitted; thus,
6,000 mils is shown as 60. The markings for
directions are the same as our own, with the
exception of FEast which is marked “O” for
Ost. The adjustments for magnetic declination
are marked directly on the azimuth dial; two
luminous dots indicate 150 mils’ East and” West.

¢. NEew Type Fierp Compass (Marschkom- -
pass “A”). Tt is now known that a new type
compass is in use in the German Army. This
compass is numbered clockwise in mils.

d. GaP-MEASURING INsTRUMENT. This is a |
simple device to measure the width of streams’
and similar gaps. It is designed on the prin-
ciple of similar right-angled triangles and con-
sists of two parts: a fixed mirror and a measur-
ing mirror, :

2. German Demolition Equipment

a. SAFETY Fuze Brastine Cap AND AcCEs-
SORIES (Sprengkapsel No. 8). (1) Description.
This blasting cap is similar to the U, S. and
British types. It is designed to fit over the
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safety fuze and be initiated by it. The initiator of

the cap consists of lead azide and lead styphnate.
(2) Characteristics.

Length ................. 2.36 inches.

Diameter ............... 0.28 inch.

Packing . ...15 in wooden box.

(3) Bakelite Holder (Ziinderhilter). This

holder serves the double purpose of connecting
the cap and fuze and permitting the cap to be
screwed into the charge. It consists of a tube
which covers the junction of the cap and fuze,
and is enclosed in a bakelite cover. At one end
of this cover is an externally threaded sleeve;
the other end is covered by a bakelite cap with
a central hole for passage of the fuze.

(4) Blasting Cap Igniter Set (Sprengkapsel-
ziinder). This is a prepared set with a cap in
a bakelite holder, with a 3- to 6-foot safety fuze
attached, and a safety fuze igniter. This pro-
vides a convenient short-delay demolition igniter.

b. Sarery Fuze (Zeitziindschnur). The black
powder train of this fuze is enclosed in strands
of jute-like fibre and white cotton-like fibre al-

ternately, the whole being covered with a bitumin-

ous paint, over which goes the black rubber outer
covering. This safety fuze burns in air or under
water at the rate of approximately 2 feet a minute.
It can be initiated in the same way as U, S. and
British safety fuzes.

c. ELecTric Brasting Caps. (1) Gliihziinder
28. This consists of a cap, with twin leads of
copper or iron, and a wire bridge. The whole
fits into a standard bakelite cap holder. The cop-
per leads have a resistance of 2 ohms; iron, 3
ohms.

(2) Delay Electric Blasting Cap (Glithziinder
mit Verzigerung). These electric caps, which
fire with a delay of 2, 4, 6, 8 or 10 seconds
after electrical initiation, are similar to ordinary
electric caps except that there is a pyrotechnic
delay pellet between the wire bridge and the
cap proper. These caps have the number of
seconds delay marked on a disc attached to the
leads.

(3) Spark Gap Electric Blasting Cap (Spalt-
giinder). In these caps, the wire bridge has been
replaced by a spark gap.

d. InstanTaNEOUS Fuze (Knallziindschur).
This fuze has a soft, pliable, green, outer covering
with a waterproof varnish finish, surrounding an
explosive core. It will detonate under water,
initiated by a cap, but the ends must be water-
proofed.

Vill—63
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e. 100-Gray  CARTRIDGE (Bolirpatrone 28).
There are two types of this cartridge; one in
waxed paper, and one in compressed paper. Both
cartridges may be marked Bohr-Patr. 28, iden-
tifying the cartridge, and Fp.02 or Grf.88, iden-
tifying the explosive as TNT or picric acid.

f. 200-Granm Svaw (Sprengkoerper 38). This
slab is provided in two forms: in waxed paper
and in a bakelite case.
may contain cither TNT or picric acid.  Pressed
picric acid is contained in the casing of two bake-
lite mouldings. The bakelite slab actually weighs
250 grams or 834 ounces.

The waxed paper slab

g. 1-Kirocrav (2.2 Pounps) SLaB (Spreng-
biichse 24). (1) Description. This slab may be
made either of TNT or picric acid, in a pressure-
resisting zinc container which permits it to be
used at any depth of water. There are three
sockets for standard caps and holders, or igniters
—one on each face of the slab, excluding the
base. Iach socket is covered with a paper disc
marked Sprengbiichse 24 and  cither Fp.02
(TNT) or Grf.88 (picric acid).

(2) Characteristics.

Weight ..o 2.2 pounds.
Length ................. 7.9 mches.
Width .................29 inches.

Thickness . ....... . ... 2.2 inches,

h. 3-KiLogranm (6.6 Pounps) Staw (Geballte

Ladung 3 Kg.). (1) Description.
a zinc container with a carrying handle at one

This slab, in

end, has either three or five sockets for standard
caps and holders or igniters. The container is
pressure-resisting, and the slab may be used under
any depth of water. This slab is often used
with igniters for improvised mines. It is marked

3 Kg. on the side.
(2) Characteristics.

Weight ................. 6.6 pounds,
Height ................. 7.7 inches. -
Width .................. 0.5 inches.
Thickness ............... 3 inches.

i. 3-KiLocray Barr Cuarce. (1) Descrip-

tion. The spherical body of the charge is con-
structed in two hemispherical sections of pressed
mild steel, seamed together by a rolled joint. The
securing tugs are welded to the top half of the
body, and to them are attached the two ends of
a canvas carrying strap. The éharge has the
standara threaded igniter socket and is marked

3 Kg.
Vilil—b4
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(2) Characteristics.

Weight of explosive . ....6.6 pounds.
Diameter ............... 6.25 inches.
Filling

i. Horrow Deworrtion Criarar (400 GRAMS
or 14 Ounces). This charge is a cup-shaped,
aluminum case, painted field gray, with the stan-
dard threaded cap socket in the top. A plate is
recessed into the base. The central part of this
plate forms a hemispherical wall surrounding
the hollow space in the base of the charge. The
main filling is penthrite,

k. 12.5-Kiroiray Horrow Cuarce (Hohlla-
dung). (1) Description, This charge is designed
to blast holes in steel plates in permanent forti-
fications or for special tasks. It is enclosed in a
sheet iron cover with a carrving handle. In the
base of the charge is a hemispherical cavity, and
in the top is a standard threaded cap socket.
This charge is usually part of the equipment of
airborne troops,

(2) Characteristics.

Outside diameter ........ 11 inches.

Diameter of cavity ......53.3 inches
Weight ...........o.o0..28 pounds,
Filling ...oovvvvieinens TNT.

1. 13.5-Kmocray Horrow Cuarce (Hohlla-
dung). (1) Description.
rests on three telescopic legs, which ensure proper
“stand-off”". The charge is provided with a pellet
contained in a standard detonator socket.

(2) Characteristics.

Qutside diameter ........ 1315 inches,

Diameter of cavity ...... 934 inches.

Weight of charge .......30 pounds,

Filling (RDX-TNT) ....21 pounds,

This hollow charge

]

Figure 61 —Hohlladung 12.5-ky Demolition Charge.

Cuarce (Hohlla-
lF‘or convenience in

m. 50-Kirogray HoLLow
dung). (1) Description
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transport, this charge is made iti two parts. The
lower part, which is provided with a separate
carrying handle, contains a hemispherical cavity.
The upper part contains both an explosive charge
and a standard cap socket. This charge is part
of the equipment of airborne troops.

(2) Characteristics.

Outside diameter ........20 inches.
Diameter of cavity ......8 inches.

Figure 62.—Hohlladung 13.5-kg Demolition Charge (Top:
showing hemispherical cavity and stand-off legs in
collapsed position. Bottom: in firing position).

UNCLASSIFIED
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Height of cavity ...... 4 inches.
Weight of charge ..... 110 pounds.
Filling .......... .00 .. TNT.

n. Hovrow Rina Criarces (Holllringladung).
(1) Description.  These charges, used princi-
pally for the destruction of gun barrels, contain
TNT, in a thin annular metal casing which is
slipped over the gun barrel and fired by a cap.
There is an annular, hollow space of semi-cir-
cular cross section on the inside of the ring, de-
signed to increase the cutting effect. The frag-
mentation effect of these charges is negligible,
which makes them suitable for use by raiding
parties and patrols.

(2) Characteristics.

Hollow ring charge rfor antitank and machine-
gun barrels:

Weight .................2 pounds 1l ounces.
Outside diameter ..... ... 7.1 inches.
Inside diameter ......... .. 19 dinches,
Width ..o 3.1 inches.

Hollow ring charge for field guns:

Weight ...l 7 pounds 1 ounce,
QOutside diameter ..., .. 10.4 inches.
Inside diameter ......... 0.7 inches.
Width ... ... ... .4 inches.

Figure 63 —~Shaped Demolition Charge (50 kg).

o. Bancarore Torrtbo (Gestreckte Ladung).
This torpedo is made up of units of 16-gauge
steel pipe lengths, with a sleeve welded to one
end to form a socket for the adjoining unit, Units
are packed with blasting gelatine or other suitable
explosives.  Detonating  fuzes run the lengths
of the tubes.  The torpedo 1s initiated at one end
by two independent caps, using o cap igniter set

Vill—65



| MARCH 1945 RGOS UNCLASS‘HED TM-E 30-451

Figure 64.—Bangalore torpedo.

for one and a length of safety fuze and match
for the other., Other sections carry a cap fitted
to the end of the tube. When assembling sec-
tions, the free end of the fuze at the socket end
of one section is tied to the cap at the spigot
end of the next seetion.

p. GErman [1eLo Expropers. (1) Exploder
1942, six-barrelled (Nebelwerfer). This ex-
ploder is 6 inches high and has two sockets in
the core. Ome socket is for winding, and the
other for a seven-pin plug providing six circuits
with a common central return. On the outside
of each of the six outer plug holes are six num-
bered windows which glow in turn as their cir-
cuit is completed. The exploder thus can fire
six circuits rapidly, one after another; the opera-
tor can see the glow lamps recording the firing
in succession. Since this exploder has a low
capacity, with 20 detonators the maximum num-
ber it will handle, its use for demolitions is re-
stricted.

(2) Swmall Exploder 1940 (Gliihziindapparat
40). This exploder forms part of the portable
demolition kit (Ziindgerit 40). It is 5.3 inches
high and has an oval-shaped top, mounting the
firing terminals and the winding socket. It will
fire through 90 ohms external resistance, and the
generator is turned directly by the handle in the
winding socket. Only when the maximum cur-
rent is generated is the circuit closed; for firing,
the handle must be turned as fast as possible
to the “stop”. The exploder has an internal re-
sistance of 30 ohms and generates a current of
1 ampere at 80 volts. Before using the exploder,
it must be tested with a special neon test tube,
which not only tests the exploder but also ex- -
cites the magnetism in the generator. Figure 65.—LE.xploder 13 (6-barreled).
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Figure 66.
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Exploder 39 (Glithziindapparat 39).

(3) Field Luaploder 1939 (Glithziindapparat
39). This exploder is packed in a leather carry-
ing case. It fires through a maximum resistance
of 300 ohms and has an internal resistance of
40 ohms. The winding key is kept in the carrying
case, which also holds the test resistance, a spare
spring, and a screw driver. On the top of the
exploder are the winding socket, the spring socket,
and the spring terminals,

(4) Field Exploder 1937 (Glithziindapparat
37). This exploder generates 300 volts and fires
through a maximum resistance of 300 ohms. The
internal resistance is 43 ohms. The exploder has
a winding key kept in the carrying case, which
also holds the test resistance. On top of the
exploder is a winding socket marked Aufzichen
and a firing socket marked Ziinden, The firing
terminals are on an insulated step below the level
of the cover. The spring driving the generator
cannot be released unless it has been fully wound.
To use the exploder, wind the spring clockwise
until the “stop” is reached. To fire, turn the
socket marked “Ziinden” with the key,

AL

Figure 67.—Exploder 37 (Glithgiindapparat 37).
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Figure 68.—xploder 20 (Glithziindupparat 26).

7o

(5) Ficld
weighs 1435 pounds and is packed in a leather

- -

Fuplodey 1926, This  exploder

casc.  The exploder is of the low tension type
(hot wire ax opposed to spark) with an internal
resistance  of 45 reststance

ohms.  Maximum

through which it will fire is 255 ohms,

1940, This

is a pack containing evervthing needed o fire

q. PorranrLe Devovirtion  Kirr
charges clectrically. It weighs 51 pounds, and
can be carried by a handle or by shoulder straps
on the hack. It contains a small exploder (1940)
and neon test tube, a continuity tester (galva-
nometer)  (1926), 40 clectric detonators, two
spools of single cable and two drums of double
cable, metal sleeve for crimping over clectrical
joints, a notched pocket knife, crimpers, and in-
sulating tape.

r. ContINuTmy Trst (GALVANOMETER) 1926.
This tester not only tests continuity but also
measures resistance of circuits and  detonators,
It contains an ohmeter, resistance, and battery
(1.5 volts).  The battery is housed in a cylinder
4.7 inches high with the ohmeter on top. Ad-
justing screws for setting the ohmeter needle to
zero and infinity are midway between the testing
terminals. A built-in resistance protects  caps
from Dbemg initiated while being tested for con-
tinuity.

s. TEsT Rrsistaxcr axp Nrox Lavies. The
resistance is for testing the I7eld Fxploder 1926
for firing through 230 ohms resistance.  The
neon lamp, designed for testing the Iield Tix-
ploder 1937 and 1939, has a screw head which
may be set to test for firing either 50 or 100
detonators.

Vil—é8

There 1s another neon lamp for

testing the small Toxploder 1940, 1t is part of the
portable Demolition Kit 1940,

t. MAGNETIC DEMOLITION UtiarcE ANTITANK
(Panzerhandmine).,  This charge is spherical
and completely covered by pressed cardboard. This
cardboard casing, held in shape by two metal
bands, extends 4 inches Dheloae the hase of the

explosive,  Primarily desienad as a demolition

charge, it also can be used acainst tanks,  The
explosive filler 15 1 pound 12 ounces of cyclonite
and T'NT.

cyvelonite and wax i which there 15 a btting for a

The hooster consists of two pellets of

standard igniter of the V7 (v

Prif
Oluhaze

Figure ol Revstanee aes aeon fost lamp,
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u. GEryan  Anxrtrrank  Macnerie Horrow
Citarcr. This charge is painted field gray. The
three attached magnets are strong enough to hold
the charge against a vertical surface. The main
filling 15 in a pressed metal container, conical in
shape, with an eclongated apex to act as a hand
grip and to accommodate the detonator. The igni-
ter has a delay of only 414 seconds. However, a
new type igniter with a vellow head and a 77%-
second delay has heen introduced.

3. Booby Traps

a. Marrriars,  The following standard ma-
terials have heen used in German hooby traps:

Tellermines.

S-Mines.,

CAVPI Mines.

Improvised wooden mines.

Prepared charges.

Mortar hombs,

Hand ¢grenades,

Ttalian B.4 mines.

[talian hand grenades.

I'rench antitank mines.

Jritish (5.5, mines Mks. TT, TV, and V.

Jritish gun cotton slabs,

Sritish aireraft hombs.

b. Mernons oF SETT1NG. The booby traps are
set ordinarily in the following ways:

Tellermines with anti-lifting devices.

Tellermines connected by prima cord to two
or more [P, mines and fitted with an anti-
lifting device,

S-Mines with pull igniters,

CALPL mines with setting at “K” and a trip
or pull wire,

Prepared charges, conccaled in rubbish, fitted
with pull igniters and pull wires.

Charges inside a water hottle fitted with a
pull igniter to detonate on the withdrawal of
the cork.

Mortar hombs fitted with S.77.7.35 igniter.

lZoe and stick grenades fitted with pull igniters.,

Ttalian B.4 mines with trip wires.

[French antitank mines with pull igniters.

3ritish aireraft bomhbs with pull igniters and
trip wires.

Empty German mine cases with pull igniters
attached to the hottom of the crate or inside
of the lid.

c. Earrrovarent 1n Buripings.  Pull igniters
inscrted in prepared charges, grenades, and stan-
dard mines commonly are used as hooby traps in

buildings.  The friction igniter ZDSCHN. ANZ.

UN\JL"\QQN o/
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29, attached to a prepared detonator, also is used
with a pull card. The trip or pull wires may be
latd across entrances and doorways, across stair-
ways, or attached to doors of rooms, cupboards,
or to windows, DBoth e¢nds of wires should be
investigated for traps. [{ wires are in tension,
thev must not be cut until this investigation has
been carried out.  Pressure igniters commonly
are found under loose boards and door mats.
The DZ.35 1type is the igniter usually employed.

4. German Mine Detectors

a. Mixe Dereerine Ron, 1039 Partery. (1)
Deseription. This detector consists of a length
of light allov tubing, one end of which carries a
steel point, while the other carries a bayonet joint
permitting a second length of tubing to be added
when the operator 15 standing.  The weight of
the main tube and point is approximately 10
ounces,

(2) I'mplovment.  Thix detector is used as a
probe, the point heing dropped vertically into the
ground from a height of about 4 inches. Tt is
claimed that the nature of any underground ob-
jeet encountered can he recognized by the char-
acteristic sound coming from the (ube,

b. Mixe  Derecror Berrnix 40 Tyee  B.
(1) Desceription.  This detector consists of a de-
tector unit carried i a pack on the operator’s
back, a scarch coil, sectionalized pole, headphones,
and cable connections,

(2) Emplovinent.  The variable condenser is
adjusted 1o produce o suitable note in the ear-
phones. Proximity of @ metal object to the search
coil produces a change of tone,

¢. Mine Derecror Tempelliof 41, (1) De-
scription.  This is a portable detector provided
with a loud speaker instead of earphones, The
whole mstrument can be carried in an infantry
pack.

(2) Emploviment. “I'he tone control is turned
to the right until the Toudspeaker produces its
maximum volume. Tn presence of a metal object
the tone will rise in piteh.

d. Mixe Dereeron Prankfurt 40. (1) De-
seription. This detector is contained in a wooden
box which fits into a canvas pack. The pack also
has a compartment in which the search coil can
be carried when not in use. The box is divided
into two compartments, one for the batteries and
one for the detector. The wiring is exposed by
removal of a sliding panel which is held in position
hy one screw. The tubes and hatteries are acces-

Vill—é9
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Figure 70—~Mine Detector (17icn 41).
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Figure 71.—Mue Delector (Frankfurt 42).
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sible after removal of the front panel. The pole
is in three sections. The search coil is housed in
a bakelite moulding.

(2) Employment. The circuit is adjusted for
zero balance. A tone is produced in the earphones
by proximity of a metal object.

e. Oruer MINE Detecrors. Other mine de-
tectors in general usc are:

Pentagrid tube type.
M.S.F. 1007.

Frankfurt 42,

Pram ©Mine Detector.
Wiesbaden Mine Detector.

5. Antipersonnel Mines

a. 5-Mixe 35. (1) Deseription. This anti-
personnel mine may be operated by direct pres-
sure on an igniter in the head, or by a pull on
one or more trip wires attached to pull igniters.
The mine may also be fired electrically. The pres-
sure igniter, S.M1.2.35, functions under a weight
of about 15 pounds. When set with trip wires,
pull igniters ZZ.35 or Zu.ZZ.35 are used, with a
two- or three-way adapter screwed on the mine in
place of the transit cap. The mine is cylindrical
with a close-fitting cover. For transport three
are carried in a wooden box or watertight pressed
metal case. In the space between the outer case
and inner cylinder of each mine there are approxi-
mately 360 steel balls, mild steel rods in short
lengths, or small pieces of scrap steel. These con-
stitute the loading of the mine. The base plate
has a recess to hold the propellent charge, The
central steel tube is threaded externally to take
the adapters or igniters, and internally to take
any slandard German igniter or electric detonator
for deliberate firing, At its lower end, the tube
passes through the base plate and is secured by a
union. Inside the main stecl tube is another short
tube, containing a delay element (about 415 sce-
onds). There have been cases where the delay
holder has been replaced by a detonator, causing
the mine to explode without jumping. Equally
spaced in the base plate are holes leading into the
botiom of the three detonator tubes and contain-
ing short-delay elements. When the igniter func-
tions, the delay pellet provides a short delay he-
fore igniting the propellent charge in the base
of the mine. The burning of this charge projects
the main elements of the mine into the air. Simul-
taneously, the powder delays in the bottom of the
detonator tubes are ignited and explode the mine
some 3 to 5 feet above the ground.

UNCLASSIFIED
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Figure 72.—5-Mine with Y Adapter and Z.Z. 35 Iguiter.

Figure 73, —S-Mine with 5. MiZ. 35 Igniter,
Vii__71i
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Figure 74.~Terrican boobyv-trapped to S-Mine.

(2) Characteristics.

Height (less igniter) ....5 inches.
Diameter ....... ........ 4 inches.
Weight ................. 9 pounds.
Weight of filling:
Poured TNT ......... 14 ounces.
Powdered TNT ....... 8 ounces.

(3) Performance. The delay between firing
the igniter and the ejection of the mine varies
according to age and condition of the mine. How-
ever, tests have shown an average ot 3.9 seconds.
The delay between the ejection of the mine and
the detonation also varies; tests have shown that
it averages 0.6 second.

(4) Neutralization. Anti-handling devices first
are neutralized. Then uncover the mine, identify,
and neutralize the igniters,

(5) Disarming. After neutralizing, cut the
trip wires of the pull igniters. Unscrew the ig-
niters and unscrew the plugs from the three holes
in the cover and remove the detonator by turning
the mine over.

b. S-Mink 44. (1) Description. The S-Mine
44 is an antipersonnel mine of the bounding type
similar to the S-mine 35. The igniter well is to-
ward one side of the cover plate, and the height
at which the mine explodes is controlled by an
internal pull-igniter arrangement. The igniter is
the combination push-and-pull type, and its neu-
tralization demands extreme care. The employ-
ment of this mine is the same as for the S-mine
35. The lethal range is 22 yards, and the casualty
range 110 yards.

Vill—72
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second delay pellet firing the propellant. which
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The igniter inttates the 47 2-

throws the mine upward. When the cotled wive
is fully extended it pulls the velease pin from the
igniter, exploding the mine.

c. Schiit-Mue 12ty Doseriplion. The
Schit-nine 12 with the Z.Z0 /7 eniter 1s an casy.
handy obstacle to employ agamst mtantry, cavalry,
and light vehicles. T small-seide obstacles, 1t con
veniently can be substituted for the S-mime 35,
In almost 21l minehelds it can beoused mconjune-
tion with Tellerniines,
casing of impregnated plywood, or hardened com

The none consists of a

pressed filirous cardhoard, pamted  dull black:
one 1928 pattern demolition charge weighing 260
grams or 7 ounces; and one 2272 pull igniter
with No. & detonator,
pounds. The igniter is prepared for nse by un-

The ol weight s 11

screwing the safety cap and mserting the deto-
The pin is held

her.

nator (open end to open end
in position by the spring loaded <mi

(2) Lifting and Ncutraliziog
the mine. search for and neutradize any anti-han-

After locating

dling devices, then Tife the i withew exertiig
any pressure. See whether the prooof the jgniter
is still seated firmly in the stohers 1 tas is the
case the mine may he lifted, aiter determining
that there are no anti-lifting Jdevices. Mines on
which pressure has heen exerted and the pin dis
turbed from its normal position <hould be de
stroyed in place.

d. WoODEN  ANTIPERSON N
(1) Description. In s
with an impregnated wood Doy,

Mine 430N,

u])t"ﬁniﬂu Ihi\' mim‘,
i~ very simlar
The hd,

i~ hted with a

to the standard German Sl cifne 12,
hinged to the back of the hody,
metal operating flange at the Tt This flange,
in the armed position, rests on wo wooden dowels
and is secured by a safety pin The center of the
flange is slotted to clear the st-ker of the igniter,
hut two small tongues rest in the loop of the ig-
niter pin.  The igniter, 2277 1~ serewed o a
i cast N with

o socket,

zine socket. The main filling

pressed TNT around the deton s

(2) Characteristics.

Tength ... ... .. RSIRTIS

Width ... RORN TN

Height open A i e

Height closed 3 it

Weight of filling 3opotel A s

(3} Operation. The mine ¢ ired by pressure
on the lid. The metal flange will st shear the

dowels and then push out the pin. thus releasing
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Figure 75.—Schii-Mine with Z.7. 42 Igniter.

the striker. The operating load is approximately
75 pounds.

(4) To Ncutralize. The
Sclit-mine 42,

¢. WoopEN Mine 42(N).

same as for the

(1) Description.

The body 1s made of impregnated wood, with a

zine socket in the top to take a detonator and
igniter. Across the top is a shaped block of wood
drilled to allow the igniter to be screwed down
on the top of the body. The igniter is the stand-

ard D.Z.35. The main filling is cast TNT with
pressed TNT primer.
(2) Characteristics,

Length ... ... .. 07y inches,
Width ... oo o1, iches,
Over-all height ... .3 inches,
Height of body ..., .. 25 inches.
Weight of filling ... .. 3 pounds S ounces.

(3) Operation. The mine 13 fired by pressure
on top of the 1).£.35 igniter, or by pressure on a
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Figure 76.—Glass Mine 43 with (o) Hebelziinder Igniter, and (b) Buck Lgniler.

cover board over the head of the igniter. Without
the cover board, the mine is practically insensible
to blast, but the probability of operating the mine
is reduced considerably. The functioning load of
the igniter fitted to this mine is 75 pounds. It
appears that the igniter is being manufactured
with a weaker spring for use in this mine, since
the pressure required to function a standard
D.Z.35 is 130 to 165 pounds.

f. ANTIPERSONNEL DPrEssUrRe MiINE (ITAL-
1aN). (1) Description. This mine consists of
a rectangular bakelite box, with a wedge-shaped,
hinged lid, containing a TNT charge held in place
by a projection and surrounded on the remaining
three sides by deeply grooved fragmentation
plates. The igniter mechanism consists of a metal
tube which contains a spring-loaded striker, fitted
with an actuating pin and a cocking ring. The
outer end of the striker tube is secured against
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the wall of the box by a flange. The striker as-
sembly slips into the side of the mine, in a recess
cut out to receive it. A corresponding slot in the
lid enables the mine to be completely closed when
the igniter is not cocked.

(2) Characteristics.

Length of box ..........535 inches,
Width of box ...........2.50 inches.
Depth of box ........... 1.5 inchies,

Length of charge ~o.2.0 inches,

Width of charge ........ 1.97 inches.
Depth of charge ........ LR inches.
Weight of charge .......537 1 ounces,

(3) Mecthod of arming. To arm the mine
the igniter is cocked by pulling out the ring and
inserting the actuating pin.  The detonator is
then inserted in the striker tube and secured hy
locking the ring. The whole assembly 1s inserted
in the box, the detonator fitting into a recess in
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the explosive charge. Finally, the lid is gently
closed until it rests on the actuating pin.

(4) Operation. A\ slight pressure on the lid
will cause 1t to push out the pin and release the
striker.

(5) To Neutralize. Avoid all pressure on the
lid of the mine. Search for and neutralize any
anti-handling devices. Lift the lid clear of the
actuating pin. Insert a wire or nail in the safety-
pin hole and lift out the striker assembly. Un-
screw the locking ring and remove the detonator.

g. ANTIPERSONNEL Grass MiNg 43. (1) De-
scription. This antipersonnel mine is made al-
most entirely of glass. It is armed with the chem-
ical igniter or with the Hebelziinder. The bottom
of the glass container is recessed to hold a Spreng-
korper 28. On top of the mine rests a glass shear
plate, and, on top of that, a thick glass pressure
plate.

(2) Operation. A pressure of 20 to 25 pounds
breaks the thin shear plate and applies pressure
on the lever of the Hebelsiinder, thus firing the
igniter and exploding the mine.

(3) To Neutralize. If the mine is fitted with
a Ilebelziinder, remove the two glass plates, insert
safety pin, and unscrew the igniter. Then re-
move the detonator. If it is fitted with a chemical
igniter, unscrew the igniter by gripping it as low
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as possible. Do not grp the corrugated portion
which crushes casily.,

ho GERMAN  ANTIPERSON NEL
(1) Description.

the top of the cylindrical hody of this mine by

“Por  MINg™
A crush igmiter is screwed into

means of an adapter. The pressed steel body con-
tains an explosive filling of approximately 4
ounces of powdered picric acid.

(2) Operation.
top of the igniter explodes the mine,

(3) To Neutralise. Unscrew  the  igniter,
grasping it as low as possible. If the detonator
does not come out with the igniter, remove it by
turning the mine upside down. If it does not
then drop out, unscrew the adapter and remove
the detonator. The total weight of the mine is
1214 ounces.

A noderate pressure on the

i. Movieten  Schii-1line. (1) Description.
This modified Schii-mine may be used with the
Z.2.35 igniter. The large lid has a sloping front
through which the igniter plunger head protrudes,

(2) Operation.  Pressure on the lid causes the
sloping front 1o push on the actuating pin. This
pulls out the plunger of the igniter, causing it to
fire. A hole 15 bored in the lid direetly above the
safety pin of the igniter. A\ cord attached to the
ring of the safety pin is used to draw the pin
out through the hole to arm the mine.
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6. Antitank Mines

a. GENERAL. The Germans use about 40 types
of antitank mines, but the four types of Teller-
mines are used most extensively.

b. TELLERMINE 43 (MusHrooM).
scription.

(1) De-
In place of the usual cover, this mine
has a mushroom head pressure plate which screws
into the igniter socket. Two threaded sockets are
provided for subsidiary anti-lifting igniters, one
mn the side of the mine and the other in the base.
The positions of these two sockets vary, although
they always have been found on a diameter of
the mine.

(2) Characteristics.

Diameter over-all ...... .12.5 inches.

Depth of body ...... ....2.6 inches.

Maximum height of mine.3.5 inches.

Diameter of mushroom

head ............o. it 7.5 inches.
Depth of mushroom head.1 inch.
Total weight of mine ...17 pounds 5 ounces.

c. TeLvermrNe 1942 (T.Mi42) (1) Descrip-
tion.
steel body, containing a central detonator pocket

This mine consists of a cylindrical, pressed-

which is surrounded by a priming cylinder of a
composition resembling penthrite. Two pull ig-

UNCLASSIFIED

niter sockets are provided, onc in the side of the
mine 4 inches from the carrving handle, and the
other in the base 2 inches from the center of the
mine. These sockets are =crewwed imto the body
of the mine and waterproored by rubber washers.

TM-E 30-451

A cylindrical cavity on the top of the mime con-
tains the pressure-plate assemblyv, This pressure
plate carrics a rubber washer or alummum strip,
which is secured o it by a stecl ring spot-welded
to the plate and forming a scal where 1t passes
under
strong spring provides the resistance which must

the lower edee of the flanged ring. A

be overcome to depress the pressure plate. N\ cen-
tral, threaded socket serves for the nsertion of
the igniter assembly, T2 42150, conssting of
a spring-loaded striker retained by shear pin
The detomator resembles that wsed e the Teller-
mine 35, but it screws into the hudy of the mine.

(2) Characteristics.

Diameter of base ... .. 1257 nchies
Diameter of case .. 20, hchees
Diameter of pressure
plate .oov.o 53 inche
Maximum height ... 4 inchic-,
Tvpe of filling ........ TNT.
Weight of filling ... .12 powrd~
Weight of mine ... ... 18 poundds (approximately )

Figure 77.—Tellermine 43 (mushroom).
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Figure 79.—Tellermine 35 (steel)
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(3) Functioning. The mine functions when
a minimum pressure of 495 pounds on the pres-
sure plate causes the hexagonal cap to descend
on the head of the plunger and shear the pin
which retains the striker in the body of the igniter.

d. TeLLErMINE 35 (Steer) (T.Mi.35 Stahl).
This mine, 12V inches in diameter, weighs 21
pounds. Painted a mat gray, it is marked
T.Mi.S 31 T Vii. 242 on the top in white paint;
$88 12 42A, on the top in black paint; and
170 42, stamped on the top. In this model the
pressure plate which extends over the entire mine
is fluted, probably to prevent sand from blowing
In the center of
the pressure plate is a threaded socket, closed by
a screwed plug with a milled head. This socket
will take the standard T.Mi. Z.35 igniter, but the
mine can also be used with the igniter assembly of
the Tellermine 42. The subsidiary igniter sockets
are located on the hotiom and side of the mine.

e. TeLLErMINE 35 (T.Mi.35). (1) Descrip-
tion. This is a circular mine with a flat base and
slightly convex cover. A strong spiral spring in-
side the mine holds the cover against the turned-
in flange of a skirt screwed to the outside of the
main body. The central hole for the main igniter

off when the mine is buried.

SRR e T T

embihiGietn
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Figure 80.—Tellermine 35 with anti-lijtong dezices.

(T.Mi.Z.35 or T.Mi.Z.42) is provided with a rub-
ber washer 1o make a close joint with the body.
When the 7°3i.Z.12 is used, a steel plug must
be placed in the central well. Two holes for ad-
ditional igniters arc provided. The central tube,
which takes the exploder system. contains the
detonator. above which are two metal collars.
Above these is a rubber rving. capable of com-
pression to make the assembly watertight. The
igniter screws into the cover of the mine, so that

Figure 81.—Tellermine 35.
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the lower face of the igniter presses hard against
the rubber ring. One collar is a retaining collar
for the detonator; the other is an adjusting or
positioning collar for the igniter. The igniter is
screwed into the correct position by a special tool,
and when positioned it is secured by a small grub
passing through the collar. If this collar has been
removed, it cannot be replaced correctly unless
the special tool is available. Incorrect positioning
makes the mine either too sluggish or too sensi-
tive.

(2) Characteristics.

Diameter ............... 12.6 inches.
Weight of mine ......... 19.2 pounds.
Weight of filling ....... 11 pounds.

Type of filling .......... TNT.

(3) Functioning. The mine functions when the
pressure on the cover compresses the mine spring,
causing the body of the igniter to descend and
shear the pin holding the striker. Pressure of 173
to 400 pounds will explode the mine.

(4) To mneutralize. Txamine the sides and
bottom of the mine for anti-handling igniters.
Identify the igniters and neutralize. Remove the
main igniter from the mine, manipulate the safcty
device, and mmmediately replace the igniter.

UNCLASSIFIED
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f. TeLLerMINE 20 7. i 29). (1) Descrip-
tion. This mine was the first of the Tellerminc
series and was thought to have hecome obsolete,
but it has been found in France since D-Day. It
consists of a cvlindrical body the lid of which
is provided with three sockets for the reception
of three Z.D.7Z. 29 push-pull igniters. These igni-
ters, according to a German document, are to he
set at the heavy pressure setting (marked S or
125 kg.). Three additional sockets, two in the
side and one in the base provide means of attach-
ing anti-handling igniters,

(2) Characteristics.

Diameter ..., ... 10 inches.
Height ... .. .27 wnches.
Weight ... .. . 13.2 pounds.
Weight of filling 10 pounds.
Type of flling ... L TNT.

Firing pressure S100-275 pounds.

Scarch for and neutralize
Unscrew the three igniters.

(3) Neutralization.
anti-handling devices.
The mine is now safe.
g L. Pz Axmitank Mase. (1) Description.
This is a circular mine with flat top and hottom,
enclosed in two saucer-shaped covers.  In the
center of the top is a small cover plate secured
by bayonet catches under which is a safety serew.

Figure 82—Tellernine 29.
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Figure 83—L. 1". 7. Mine.

which when screwed tightly clockwise closes the
entry to the detonator. Above the Dblasting cap
is a small chamber from which fire tubes lead
radially to the five special pressure igniters action
of which 1s similar to that of the D.Z. 33 pressure
igniter.

(2) Characteristics.

Diameter of mine ..... 1 foot.
Height ........ v......3 inches.
Weight of mine ....... 8 pounds.
Weight of filling....... S pounds,
Nature of filling...... .TNT.

(3) Functioning. Pressure on the lid causes
one or more of the igniters to fire, sctting off the
mine.

(4) Neutralization. Search for and neutralize
any anti-handling devices. Remove cap and screw
safety screw clockwise until line marked SICHER
coincides with white mark on case. If all the
nuts on the bottom of the mine are present and
screwed up, mine is safe.

h. Topf Mixe. (1) Deseription. The mine
body is a hollow evlindrical di-c of plastic mate-
rial filled with HI.

circular pressure plate surronnded hyoa o shear

Its top face 1x tormed as a
groove.  The cvlindrical recess in the center of
the mine body accommadates the primer plug.
The carrving handle is fixed 1o the mine hottom
by two glass screws.

The primer plug assembly consists of a glass
serew cap and the evlindrical igniter seating, made
of bituminous cardboard materiad.

(2) Action.

pressure plate shears along it~ ~hear groove and

Under a Toad of 330 pounds, the
comes to rest on the pressure head of dgniter,
crushing it and causing the mine to explode,

(3) To neutralize:

(a) Search for and ncutralize anv anti-han-
dling devices.

(b) Ensure that the minc 1= undamaged.

(¢) Lift carefully, rest on ovne side. and un-
screw the primer plug.

Figure 84.—KRiegelmine 43 (R. Mi. 43).
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Figure 85.—Topf Mine.
(d) Remove the igniter. with five standard igniter sockets, one on top.
(¢) Unscrew protective detonator pocket. two on one side, and one at each end. Holes in

the box correspond with the sockets on top and
on the side, enabling igniters to be inserted from
outside and fitted as anti-handling  devices.

i. Riegel. Axtitank MiNe (R. Mi 43). (1) Z.Z. 42 igniters are inserted in the end sockets
Description. The mine consists of an encased and their pins rest on shoulders at each end of
explosive charge and of an outer hox in two  the trav and are covered by swivel clips. The
parts, hd and tray. The charge is provided  charge is supported in the tray by two shear

Viil—81

(f) Remove the detonator and replace the
protective pocket on the igniter.
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wires. For transport, two safety bars are in-
serted which take the weight of the charge off
the shear wires. When the safety bars are with-
drawn, spring-loaded shutters close the holes.
These shutters can be opened by pushing a pen-
cil or large nail through a hole in the base of the
tray.

The lid rests on the charge, and the ends of
the shear wires are led up over the lid and wind-
lassed together to keep it on.

(2) Characteristics.

Length ............ ...31.5 inches.
Width ........... vv...334 inches,
Height ........... ....3Y inches.

Weight of mine ......20.5 pounds.
Weight of explosive...8.8 pounds.
Nature of explosive....Amatol 50/50.

(3) Functioning. TPressure on the lid of the
mine shears the shear wires and the pins of the
Z.Z 42 igniters are pushed out, thus setting off
the mine,.

eSS
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(4) Neutralization. Search for and neutralize
any anti-handling devices. Turn the mine on its
side and by pushing a pencil or nail through the
hole in the base raise the shutters covering the
safety bar holes. Inscert safety bars. Cut shear
wires and remove lid.  Open swivel clips and,
having seen that the pins of the Z.Z. 42 igniters
are resting on the shoulders and nut hencath, take
out the charge case.  Unscrew the Z.Z. 42 igniters.

NOTE: The charge case can be inserted with
one Z.Z. 42 igniter pin reversed and beneath the
shoulders. In this case the charge case must be
slid out by lifting the end in which the Z.Z. 12
igniter 1s used normally.

j. Frexci Licir ANTitank MINE,
scription.

(1) De-

The mine body consists of a rectangu-

lar steel body filled with 534 pounds of HI
In the top of the mine are two igniter pockets, one
at either end. The body is covered with a slip-on
rectangular cover the top of which is corrugated.
There is a square hole in either end of the cover

Figure 86.—French light antitank mine.
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through which passes a safety bar which is re-
moved when the mine is laid.

(2) Action. A pressure of from 300 pounds
to 500 pounds in the lid causes it to descend on
the igniters, exploding the mine,

(3) Characteristics.

Tength ............... 91/ inches.
Width ................5% inches.
Height ........... ... 454 inches.
Weight ........... ... 1414 pounds.

(4) To neutralize:

(a) Secarch for and neutralize any anti-han-
dling devices.

(b) Lift cover and remove hoth igniters.

(¢) Replace the cover.
k. Wooben-Box Mixe 42 (Holsmine). (1)
Description.  The body of the mine is a rec-
tangular wooden box containing 11V% pounds of
HE. A pressure block protrudes through the
lid of the mine, which inside the mine rests on a

B m e iy
R
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shear flange secured 1o the side of the mine by
wooden dowels,

The mine is gray or unpainted, with a red band
on one side and on the face of the pressure block.

(2) cletion. Pressure of 200 pounds or more
on the pressure block shears the dowels securing
the shear flange, which when forced down pushes
out the pin in the 2.7, /2 igniter, exploding the

mine,
(3) Characteristics.
Tength oo L. 13 inches,
Width ..o . L 12 inches,
Tleight o000 o . 411 inches,
Weight ... ... IN pounds,

() Newutralizsing.  Scarch for and neutralize
any anti-handling devices. Remove the lid avoid-
ing all pressure on the pressure block,  Lift pres-
sure block clear of the shear flange.  Place the
pressure block so it hears on the supporting block
in the unarmed position.  Replace the Iid.

Figure 87~ ooden Box Mine 42.
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ANTITANK MINES IN USE BY THE GERMANS
Length Width Height Weight Igniter Firing
NAME (Inches) (Inches) (Inches) | (Pounds) load REMARKS
(Pounds)
Tellermine 35. 12.5 3.2 20 T MiZ. 175- Fitted for anti-handling devices.
(diam.) 35 400
or
T.Mi.Z.
42
B Tellermine 35 (steel). 12.5 3.5 20 I'M1.Z, 175~ Fitted for anti-handling devices.
(diam.) 35 400
' or
T.Mi.Z.
42
Tellermine 42. 12.5 4 20 T.MiZ. 250~ Fitted for anti-handling devices.
(diam.) 42 400
Tellermine 43 (Mushroom). 12.5 4 20 T.Mi.Z. 440- Fitted for anti-handling devices.
(diam.) 42 600
Tellermine 29. 10 2.7 13.2 Z.D.Z. 100~ Three igniters used.
(diam.) .29 275
L. PZ. AT Mine. 10.25 2.25 9 Five Paratroop mine.
(diam.) special
pressure
igniters.
Topf Mine. 12.5 5.5 21775 Chemical 330 Non-metallic mine.
(diam.) < Non--
metallic.
Riegel Min= (R.M:.43). 32.75 4 3.5 20.5 Z2.42 400 Fitted for three external igniters for
anti handling.
Wooden Box Mine (42). . 12 12 414 18 ZZ.42 200
,, Holzmine 42.
Wooden Box Mine V.B.1. 12 12 4 20 Z2.42 200
Holzmine V.B.1.
Heavy Wooden AT Mine. 17 15.75 10.3 37 DZ.35 200 Fitted for anti-handling devices.
Panzer Schnellmine . = .. 20.75 13 5 16 ZZ2.42 Locally produced improvised mine.
Type A. (approx.)
Type B. 20.75 13 5 16 Buck
) o (approx.) | igniter.
v Imprcvised Aluminum Mine. 12.5 4.75 14 to 1614 | DZ.35 130~
' (diam.) or 390
T.Mi.Z.
42
C.V.P. 1 AT & Apers. Mine 10 3 8 60
b (Hungarian) (diam.) -
French Light AT Mine. 9.5 . 5.5 4.5 14.5 Rod 35 420
Rod 36 500
Dutch AT Mine T. 40. 1 ¢ |- 3.5 13.2 Pressure 100 . | Oval section.
. (diam.) ball
‘{ - release
‘[ . type.
b
| AT Mine Type N. (Norwegian). 15.75 5.5 5 10 Pressure ?
. Belgian Heavy AT Type HA, 9 8.75 8.5 33 Shear 400
e Pin and
iy Striker.

Figure 88,
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7. Igniters

a. Purr IgNrTers. (1) Bakelite Z.Z.42 ' (Zug™"

ziinder 42). The pin, the striker, and the actuat-
ing spring of this igniter are steel. The body and
the collar are plastic mouldings, and the cap
holder is brass. Between the lower end of the
spring and the striker head are a metal washer
and a felt washer which act as a guiding gland.
The over-all length is 374 inches, and the diameter
is 14 inch.

(2) Zugziinder 35 (Z.Z.35). (a) Descrip-
tion. This igniter is used with trip wires to oper-
ate S-mines, improvised mines, and booby traps.
The heavy antitank mines have this igniter as a
booby trap against lifting the lid, and it also is
used as an extra igniter in Tellermines and as the
main igniter in the drifting mine. The brass
body of the igniter contains a sliding cylinder, a
compressing spring, the striker, and the striker
spring. In the unarmed position, the safety pin
is prevented from falling out by a nut on the end
of the pin and by a spring clip. When the nut is
removed prior to arming, the clip still holds the
pin in place until it is pulled away by a cord. ~

(b) Operation.
striker is held only by two small cotters, which
project into the groove behind the head of the
striker. When the sliding cylinder is pulled up
about 3¢ inch, the cotters are freed and move
outwards, releasing the striker. The pull required
to fire the igniter is 9 to 13 pounds.

(¢) To neutralize. The igniter is made safe
by pushing a small nail through the hole in the
striker. The trip wire then may be cut.

(d) To disgrm. When the ignitert is fitted into
a mine or charge, unscrew the igniter with the
nail in place and remove the detonator.,

(3) Zug-und  Zerschuneideziinder 35 (Zu.
Z.2.35). (a) Description. This igniter is used
chiefly in places where tension wires are easily
concealed. It functions in two ways—either by
pull on a wire or by cutting .the wire. In both
cases it is set by securely fastening a wire through
the hole in the head of the movable cylinder, The
body of the igniter contains a movable cylinder,
a striker spring, and the striker. The striker is
held in position by two cotters. The movable cyl-
inder slides inside a sleeve fitted in the end of
the main housing, This sleeve has two slots
through which the safety pin passes. These slots
allow for adjustment of the igniter when setting
the charge. .-When the igniter is to be armed, the
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In the armed position the
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wire is attached to the cylinder and given enough
tension to hold the safety pin near the center of
the slot. This ensures easy withdrawal of the
safety pin after the charge or mine has been laid.
Before withdrawal of the pin the nut is removed
from the end of it.

(b) Operation. When properly armed the ig-
niter will function if the tension wire is pulled
or cut, '

(c) To neutralize. 1f the safety pin has been
removed, and the tension wire is intact, push a
small nail through the safety-pin hole, and, after
determining that there is no igniter on the other
end of the wire, the wire may be cut.

b. PressuRe IaNITERS. (1) Druckziinder 35
(DZ.35 Type A). (a) Description. This is a
mechanically-acting, push igniter, designed for use
with improvised mines and booby traps. It is also
the main igniter of the heavy antitank mine. It
consists of an aluminum body and a plunger
which carries the 114-inch pressure head. The
plunger is held away from the cap by a strong
spring. Within the plunger is a recess for the

'striker and spring. Two steel balls rest partly

in two holes in the plunger and retain the striker
in the cocked position. When in the safe position,
the plunger is prevented from moving by a safety
pin.

(b) Operation. After withdrawal of the safety
pin the igniter is fired by pressure on the head,
which depresses the plunger until the steel balls
are free to escape into the space in the guide. The
striker then is released and fires the cap. A
pressure of 130 to 160 pounds (corresponding to
a depression of about V4 inch) is sufficient to fire
the igniter.

(¢) To neutralize. Push a nail into the safety
pin hole and secure it in place to prevent its fall-
ing out. .

(d) To disarm. After neutralizing the igniter,
unscrew it from the charge and remove the
detonator.

(2) Druckziinder 35 (DZ.35 Type B).
(a) Description. This igniter functions exactly
the same way as type A, though its construction
differs in a few minor details. The body is made
of unpainted brass, and the diameter of the pres-
sure head is 1 inch. The retaining steel balls are
replaced by two small cotters, placed below the
head of the striker. The cap is located in the
base plug.

(b) Operation. After withdrawal of the safety
pin, the igniter is fired by pressure on the head.
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When the plunger is depressed about 4 inch,
the two small cotters escape from the guide
into the space below. The striker then is released
and fires the cap. The pressure required in some
cases is as low as 50 pounds.

(¢) To neutralize. Same as for Type A.

(d) To disarm. Same as for Type A.

(3) S-Minenziinder 35 (S.Mi.Z.35). (a) De-
scription. This igniter is used to initiate the
S-mine when set as a pressure operated charge.
The body of the igniter is made of aluminum and
holds a pressure spring, plunger, striker, and
striker spring. A central part of the body acts as
a distance piece and guide for the plunger. Three
steel antennae, 174 inches long, are screwed to
the head of the plunger. This hollow plunger
takes the striker, which is held in position against
its spfing by two steel balls. The balls are held
partly in two holes in the plunger and partly in
a groove in the striker. The safety pin is re-
tained in its hole by a spring-loaded and milled
nut. When the safety pin is withdrawn, the mine
is armed.

(b) Operation. Pressure on the antennae
causes the plunger to descend, and after moving
approximately 0.2 inch the steel balls fall away
releasing the striker. The firing pressure is ap-
proximately 15 pounds. '

(¢) To neutralize. Push a nail into the safety
pin hole. Care must be taken in handling this
igniter as a slight steady pressure may cause it
to function.

(4) Tellerminenziinder 42 (T.Mi.Z42). This
igniter consists of a simple steel striker retained
against the pressure of a steel spring by a shear
wire. The striker is in a steel casing. A percus-
sion cap is at the base of the casing. The pres-
sure necessary on the head of the striker is ap-
proximately 400 pounds.

(5) Tellerminenziinder 43 (T.Mi.Z43). (a)
Description. The chief feature of this igniter,
which can be used in Tellermines 35, 35 (steel),
42, and 43, is that once it has been placed in the
mine and armed it cannot be removed without
exploding the mine. The head of the T.Mi.ZA43
is approximately % inch higher than that of the
T.Mi.Z.42. The upper shear pin is }4 inch above
the body of the igniter. The outer ends of the
arming shear pins can be seen on the sides of the
igniter body, either 7% inch or 78 inch below the
top of the igniter body. The igniter consists of a
body into which is pressed a cap retainer. Inside
is a pressure sleeve, which protrudes above the
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casing. The upper part of the sleeve is fitted with
a strong shear pin, and the lower part is connected
to the igniter body by a weak brass arming wire.
Inside the pressure sleeve is a plain tubular striker
guide containing the striker, held in place by two
retaining balls.

(b) Operation. The igniter is inserted in the
normal manner, and the top of the mine is
screwed on. This depresses the pressure sleeve,
which in turn shears the weak arming pins with
an audible snap. The anti-lifting device of the
igniter now is armed. The igniter can be set off
in either of two ways. When the pressure plate
is crushed or depressed, the sleeve is pressed
down until the strong shear pin is cut. The re-
taining balls escape into the recess above the
shoulder of the sleeve, freeing the spring-loaded
striker which fires the percussion cap. Any at-
tempt to unscrew the pressure plate or cap of
the mine will cause it to explode. Under pressure
of the spring the sleeve follows any upward move-
ment of the plate or cap and after about 14 inch
upward travel the balls escape below the sleeve,

again releasing the striker.

(¢) Disarming. Since there is no way to de-
termine whether a Tellermine is armed with this
igniter, no pressure plate or screw caps should
be removed from these mines. They should be
lifted and destroyed. However, should it be nec-
essary to determine the type of igniter, wind a
rope or tracing tape counter-clockwise around the
pressure plate or screw cap four complete times.
Then pull from a safe distance to unscrew the
plate or cap.

(6) T.Mi.Z.35. (a) Description. This pres-
sure igniter has only been found in Tellermines.
The brass body contains a floating striker as-
sembly. The striker head is stepped to fit a pro-
jection on the spindle. This is a secondary safety -
device to keep the weight of the striker off the
shear pin until the igniter is armed. A white
mark with the word Sicher (safe) above it, and
a red mark with the word Scharf (armed) above
it are inscribed on the head of the igniter. When
the screw head is turned so the red spot moves
from the safe to the armed position, the projec-

- tion moves clear of the striker head.

(b) Operation. In the mine the lower face of
the guide compresses the ring situated above the
adjusting collar. Pressure on the cover of the
mine moves the body of the igniter down against
the rubber on the collar and so exerts a force on
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B.Z. 24 B.Z. 39 NBB.Z. 38 B.Z. 39 BZ FEXP, BZ 45 Feld Schlag
Mod. SEC.

Retssziin-
Rohr. der.

B.Z..

Reibziinder West. ZDSCHN ANZ. 29. ZDSCHN ANZ. 39. B.Z. N.B. Z, 29.

Figure 89.—Friction Igniters.
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Z.Z. 35. ZuzZZ. 35 ZuZ.Z. 35 Mod. ZZ. 42

Figure 90.—Puli Igniters.

T.MiZ. 35. Hebelziinder.

Figure 91.—Pressure Igniters.
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D.Z. 35(4). D.7Z 35(B). French A.T.

T.MiZ. 42 TMiZ. 43 SMiZ. 35.
Figure 91 (Continued).
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top of the striker, shearing the pin. The striker
then moves under the pressure of the spring.

(¢) To neutralize. If the mines have been
subjected to blast, unscrew the igniter gently.
Hold the igniter clear of the mine with the cap
pointing away. Turn the red spot on the screw
head from Scharf to Sicher. Fix the claw at-
tached to the wire, or a similar improvisation, into
the slotted end of the safety bolt, and press the
safety bolt home. Replace the igniter in the mine,
screwing it in hand tight. If the mines are known
to be in good condition, turn the red spot from
Scharf to Sicher, using a coin, not a screwdriver.
Fix the claw attached to the wire into the slotted
end of the safety bolt and press the bolt home.

Figure 92.—Pressure Release Device E.Z. 44.

c. Orurr IoNrTERS. (1) Pressure Release
Device, E.Z.44 (Entlastungsziinder 44). (a) De-
scription. This device is intended primarily for
booby-trapping Tellermines. Any attempt to re-
move the mine permits a plunger to rise, setting
off an 8-ounce charge of TNT-PETN. A weight
of 10 pounds is sufficient to hold the device in
the armed position, and a built-in clockwork,
time-delay protects the person setting it from pre-
mature detonation. The device is housed in a
steel body crimped at the base. The operating
mechanism fills one-half of the container, while
the explosive occupies the remaining space. The
operating mechanism includes the pressure re-
lease assembly, including plunger, plunger spring,
and striker retaining arm; the clockwork mech-
anism; and the firing assembly, including striker,
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striker spring, percussion cap, detonator holder,
and detonator.

(b) Operation. The clockwork mechanism is
wound. A weight of at least 10 pounds is placed
on the plunger. The safety bar is released, per-
mitting the clockwork mechanism to function for
1Y% minutes with a loud buzzing sound, withdraw-
ing the internal safety pin. The device now is
armed.

(¢) To neutralize. Once this device is armed
it cannot be neutralized.

(2) Tilt Igniter, Ki.Z43 (Kippziinder 43).
(a) Description. The tilt igniter is designed to
fire whenever the tilt rod is moved in any direc-
tion. This tilt rod is on top of the igniter, which
contains a sliding pressure piece, pressure spring,
hollow striker, striker spring, and two retaining
balls. The detonator assembly includes percus-
sion cap and detonator. An extension rod, 2434
inches long, is connected by pushing the sleeve
over the tilt rod.

Figure 93.—Tellermine with Tilt Igniter attached.

(b) Operation. The igniter is armed by re-
moving the safety pin. When the tilt rod is
moved in any direction, the tilt-rod base is tilted
inside the igniter body, depressing the pressure
piece, thus freeing the striker. A lateral pres-
sure of 15 to 23 pounds on the end of the tilt bar
will fire the igniter. Use of the extension rod
reduces the pressure needed to explode the igniter
to 1% pounds.

(3) S-Mine Igniter 44. (a) Description.
This igniter is a combination push-and-pull type,
with the standard German igniter thread. It can
be used in mines and charges other than the S.M:.
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Figure 94 —Clockwork Long-delay Igniter (J-Feder 504).

44. The steel case of the igniter contains a spring-
loaded striker above a percussion cap and deto-
nator socket. The striker protrudes through the
top of the igniter. Two flat, winged, actuating
pieces are held together at the top by a safety
pin. Holes in these pieces serve for the attach-
ment of trip wires.

(b) Operation. The igniter is armed after the
safety pin is withdrawn. A pressure of 21
pounds on the wings of the actuating pieces, or
an outward pull of 14 pounds on the trip wires,
opens the winged actuating pieces sufficiently to
release the striker and fire the percussion cap.

(c) To meutralize. This igniter requires ex-
treme care in neutralization. In place the igniter
is completely covered, leaving only the wings ex-
posed. Carefully locate the wings and remove
enough earth to insert a safety pin or nail through
the pin holes. If trouble is encountered in in-
serting the pin or nail, the mine is dangerous

and should be destroyed in place. Unscrew the
igniter, lift the mine, and remove the detonator.

(4) Clockwork long delay igniter (J-Feder
504). This igniter is a clockwork mechanism
that may be set to function at any desired delay
from 10 minutes to 21 days. It is used for spe-
cial demolitions.

(5) Crush Type Chemical “Buck” Igniter.
(a) Description. This igniter is a chemical,
crush-actuated type, consisting of a thin metal
drum, with circumferential grooves to reduce its
resistance to vertical pressure. It contains a glass
ampule half filled with acid, surrounded by a
white, powdered, flash composition. It weighs 1
ounce.

(b) Operation. A\ moderate pressure on top
of the igniter crushes the metal drum and the
glass ampule inside it. The acid pours into the
white powder, and a flash results, setting off
detonator and mine,
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8. Bridging Equipment

a. GENERAL. (1) Development. Apart from
the introduction of a 60-ton type in the armored
division bridging column, German bridging equip-
ment has undergone few important changes since
the beginning of the war. Standard types are not

numerous ; particular emphasis is placed upon the

construction of improvised bridges at the earliest
possible stage of a river crossing.

(2) Bridging operations. The initial stage of
an assault crossing is carried out by storm boats.
These may be supplemented by pneumatic boats
supplied in three sizes. Once a bridgehead has
been established, pneumatic boats play an impor-
tant part, either in ferrying personnel and stores,
or in construction of rafts and light bridges.
The superstructure for these light bridges con-
sists of standard timber members carried ready
for construction. Ready made timber bridges
for crossing dry gaps also are carried, and some
engineer units carry a light box girder and
ponton equipment known as bridging equipment
“D”. 1In the third stage of a river crossing,
when the bridge is required for normal traffic of
approximately 24 tons, bridges from the divisional
bridging column are used. Of these, there are
two types: bridging equipment “B”, a ponton
trestle bridge; and bridging equipment “K”, a
box girder bridge supported on pontons and tres-
tles. A third type, bridging equipment “J”, de-
signed to accommodate the heavier German tanks,
replaces the “K” equipment in armored divisions.

(3) Heavy bridges. Heavier semi-permanent
bridges includes the L.Z. bridge, a sectionalized,
through-girder type which is launched from a
roller bed ; the Herbert, with a girder superstruc-
ture supported on large sectionalized pontons, and
the “S” equipment, used for heavy traffic over
wide rivers and consisting of a double-way super-
structure on sectionalized pontons similar to those
of the Herbert. Railway bridges are represented
by the Roth-Wagner, Krupp, and Ungaw bridges.

b. Boats Usep 1N RAFTING AND BRIDGING.

(1) Small pnewmatic boat.

Length ...ooooevvinnn 9 feet 10 inches.

Beam over-all ......... 3 feet 9 inches.

Weight .........ove 116 pounds. ‘

Capacity ..........ovus .3 armed men or 660
pounds.

(2) Pneumatic boat assault bridge. This

bridge can be built in any lengths in a current
Yili—92
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up to 214 knots and will carry infantry in single
file.

Weight of superstructure—12.8 pounds per
foot.

Total weight of bridge—23.7 pounds per foot.

(3) Mediwm pneumatic boat. (a) Description.

These pneumatic boats can be used as supports
for the standard German 214-ton, 4}4-ton, and
O-ton rafts. The 2¥4-ton raft consists of two
boats ; the 4%4-ton raft has four boats in the form
of two pairs in tandem, and the 9-ton raft has
three pairs in tandem.

(b) Characteristics. *

Length over-all ....... 18 feet.
Beam over-all ......... 6 feet 1 inch.
Weight ............... 330 pounds.
Crew .oovvvvvnnnnnnnnn 7 men.
Capacity, not including

CTEW tvvveevnnnnnnnns 1.35 tons,

(4) Motor boat. (a) Description. This
craft is used primarily for pushing and towing
rafts and bridge sections in bridging operations.
It also can be used for river reconnaissance and
barge towing. It istransported on a special
two-wheel trailer, which is provided with gear
so the boat can be launched and recovered di-
rect from the trailer. The motor boat is a broad-
beamed craft constructed of steel plates with
copper-nickel rivets.

(b) Cheracteristics.

Length over-all........ 23 feet.
Beam over-all.......... 6 feet 7 inches.
Depth amidships....... 4 feet.

Draught, fully laden...2 feet (approximately).

Weight of boat un-
loaded .............. 2 tons (approximately).
Capacity, when not '
tOWINE «ovivvnneennn. 6 men, including crew,
or 1.7 tons evenly dis-
tributed on floor boards.
Speed, towing tension
l4tons ....oovvnnnn. 514 knots.
Speed, towing tension
1,900 pounds ........ 7 knots.

Capacity of fuel tank..33 gallons.
Maximum running time .
on full tank......... 6 hours (approximately.

(c) Engine. The boat is driven by a six-
cylinder, Maybach-type, S5, water-cooled, gaso-
line engine. '

Horsepower ........... 80 at 1,400 rpm.
Total engine capacity...7 liters (427 cubic inches)
(approximately).
Maximum permissible
revolutions in still
12115 S 1,400 rpm,

ST
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(d) Trailer. The two-wheel trailer includes
chassis, extensible tipping slipway, traveling
cradles, winch, and hoisting cable. It has the
following characteristics :

Weight, unloaded...... 214 tons.

Length over-all........ 24 feet 9 inches.
Length with boat....... 28 feet 6 inches.
Length extended....... 32 feet 4 inches.
Width over-all......... 6 feet 7 inches.
Length of hoisting

cable ............... 49 feet 3 inches.
Working party......... 6 men,

(5) Storm boat. (a) Description. This boat,
when in operation, is carried and launched by
eight men, while four men are required to carry
and install the motor. The boat is steered by
pivoting the motor on the bracket which attaches
it to the stern. The helmsman stands in the
stern gripping two handles at the front of the
motor,

(b) Characteristics.

Length ............... 19 feet 9 inches.

Beam ................. 5 feet 2 inches,

Depth amidships....... 2 feet 1 inch. ]
Weight ..., .. 475 pounds, -
Material .............. Wood.

Crew ..ooviiiiiii.... 2 men.

Capacity .............. 7 men in addition to crew.
Maximum speed, loaded. 15 to 16 knots.

Transport ............. 3 boats with motors on

" special trailer.

(c¢) Engine. This is a “mechanical oar” pro-
pulsion unit: a propeller attached to a long shaft
running through a casing bolted to the engine.
The propeller revolves several feet behind the
boat.

Length ............... 13 feet 6 inches. -
Width ................ 2 feet 9 inches,
Height ........ PP 2 feet,
Weight (without oil

and fuel).......... +.375 pounds,
Weight (with oil and

fuel) ........ ..., 412 pounds.
BHP ................. 30.
Cylinders ............. 4, horizontally opposed.,
Running time on full

tank ..., 124 hours.
Propeller ............ 3 blade, 1034 inches in

diameter.
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(6) Large pnewmatic boat. This is the largest
of the three standard pneumatic boats and is
generally used singly.

Length over-all........ 26 feet,
Beam over-all.......... 9 feet 9 inches.
Weight ...o.oovene... 637 pounds.

Maximum buoyancy....13.5 tons.

c. PonToN  aND  TRrEsTLE Bringes. (1)
Training ponton bridge. (a) Description. There
is little evidence of this equipment being used
operationally; it is thought to be kept for train-
ing. There are two types of light ponton and
trestle bridges: one with half pontons having
a load capacity of 4 tons, and the other with
double-ponton piers having a load capacity of
5% tons. The decking used for this bridge also
is used in bridging and rafting with pneumatic
boats.

(b) Characteristics.
Half ponton:

Length ............. 12 feet.

Beam ............... 5 feet.

Depth .............. 2 feet 6 inches,
Superstructure :

Timber with decking.20 feet by 2 feet.

Track width......... 8 feet,

Bay length.......... 20 feet.

(2) Ponton and trestle bridge (Czech). This
equipment consists of steel half pontons and
center sections. Two types of bridges are built.

(a) Roadways built on piers of one half pon-
ton and one center section, with a capacity of 8.2
tons and the following characteristics,

Pier length:

Half ponton......... 16 feet.
Center section..... .. 8 feet.
Beam ........ eeeeenn. 4 feet 6 inches.
Track width........... 8 feet
Bay length............. 21 feet

(b) Roadway built on piers of two half pon-
tons and one center section, with a capacity 16.5
tons and the following characteristics:

Track width........... 8 feet.
Bay length............ 21 feet.
Complete pier:
Width .............. 4 feet 6 inches.
Lenath ............. 40 feet.
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(3) Light ponton and trestle equipment
(Briickengerit C). The three following types
of bridges can be built with this equipment.

Detail Type 1 _Type 2 Type 3
Type of bridge  Footway on half pontons. Bridge of two pier raft. Bridge of three pier raft.
Capacity Single file. 4.5 tons. 5.9 tons.
Floating unit Timber of aluminum non-revers- Two half pontons clipped together to make pier.

ible half pontons.

Unit length 12 feet 9 inches (approximately). 25 feet 6 inches (approximately).
Unit beam 4 feet 6 inches (approximately). 4 feet 6 inches (approximately).
Superstructure Single . decking strips. Four decking strips.
Track width 2 feet 134 inches. 8 feet 6 inches.
Bay length 22 feet 1134 inches. : 22 feet 1114 inches.

(4) Medium ponton and trestle equipment
(Briickengerit T ).

Detail Type 1 Tvpe 2 Type 3
How used Bridge with road bearers span- As in Type 1 but with an A three-pier raft.
ning from center of one ponton ‘extra ponton in center of

to center of next ponton. span.
Capacity 4.5 tons. 11 tons. 10 tons.
Floating unit Timber reversible ponton with o As for Type 1.
distinct bow and stern.
Length 29 feet 6 inches. Same as Type 1.
Beam S feet 11 inches. ’ Same as Type 1.
Superstructure Timber decking on six timber Timber decking on nine timber road bearers.
road bearers.
Track width 8 feet 6 inches. Same as Type 1.

Bay length 22 feet 114 inches. Same as Type 1.

(5) Heavy ponton and trestle equipment
(Briickengerit B). This is the standard com-
bat equipment of the German Army.

Detail Type 1 Type 2 Type 3 Type ¢

Type of bridge Roadway spanning from center of ponton to Two pier rafts on Two pier rafts on
center of ponton, Whole ponton piers. half pontons. whole pontons.

Capacity 4.5 tons. 10 tons. 10 tons. 20 tons.

Floating units Non-reversible steel or alloy pontons with upswept bows.

Length 49 feet 11 inches. 24 feet 1114 inches. 49 feet 11 inches.

Beam 5 feet 9 inches. 5 feet 9 inches.

Superstructure Steel 1 section road bearers with single timber decking. 12 road bearers with

double decking and
double raft con-

. nectors,
Track width All types: 8 feet 6 inches.
Bay length ) All types: 20 feet 9 inches.
Capacity of .
Divisional

Bridge Column 400 to 430 feet. 250 feet. 250 feet. 170 feet.
Viil—9%4 ' ’
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Figure 97 —K Bridge.

Figure 98.—L.Z. Bridge.
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(6) Light timber bridges on fixed supports.
(a) IFolding single span foot bridges. This
equipment 15 made up of two single members,
hinged together, and consisting each of two 3-
inch round timber roadbearers supporting three
cross bearers to which are wired two planks (9
foot 10 inches by 10 inches by 3% inches. This
bridge is trussed by means of a timber strut a
short distance off center and a system of ties. The
total length of the bridge is 19 feet 8 inches.

(b) Light tracked bridge. 'This is a light
tracked timber bridge, constructed in two load
ratings: 6 tons and 9.5 tons. It gencrally is
supported by simple framed trestles, but if float-
ing supports are needed the large pneumatic boat
is used.  The following tables give the cross
scctions of the roadbearers for varying spans
and loads:

Span
Bridge 13 fect 16 fect 6anches 20 feet
6-ton 7 x 7 inches 8x7inches 9 x 8 inches.
9.5-ton  8x8inches 915 x8inches 10v4 x 914 inches.

(7) 27-Ton heavy tracked bridge. (a) De-
scription.  This bridge is a variation of the light

o =
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tracked bridge, with « capacity of 27 tons, it
consists of two bavs and a span of 29 feet 6
inches. A single hent framed trestle is used

as a central support.

(b) Components.

Bridge scats:

Length ............. 13 feet.

Width ... L. 11 inches,

Depthe oo, S nches,
Ramps.

Length ... . ... S otect,

Width oo, 4 feet 9 inches.
Roadbearers :

Length oo I4 feet 9 inches,

Wadth oo 7 inches.

Deph oo o oL i, inches.
Track scction:

Length oo o .. 4 feet 11 inches,

Width over-all.... ... Pfeet 9 inches,

Useful width........ 4 feet 3 inches,
Trestle :

Capsill and
Groundsill

Length ... ........ 13 feet.
Width ..o 7 inches.
Depth ............ 313 inches,

Figure 99—Herbert Bridge.
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d. Fixep Bripces. (1) Swmall box girder
( Briickengeriit K). This equipment is capable of
carrying heavy vehicles and light tanks over
short gaps. It is essentially an assault bridge
and can span gaps of 31 feet 6 inches, 47 feet
3 inches, or 63 feet with box girders alone. The
bridge always is built with three girders and
has a carrying capacity of 27 tons. Trestles
and pontons are supplied to span wet or dry gaps
with a series of bridges.

(2) Light sectional bridge (Leichte Z
Briicke). This is a through bridge with a tim-

her roadway, approximately 12 feet wide, slung
hetween two main girders of braced steel panels
8 feet 2 inches long and 7 feet 10 inches high.
The normal bridge cannot span a gap greater
than 147 feet 6 inches, and is rated over this
and all lesser spans at 33 tons for tanks. With
special underslung bracing the span may be in-
creased to 172 feet without altering its rating.

(3) Herbert Bridge. This bridge is some-
times called the “Iralian Meccano Bridge™. It
is through-girder type with a 10-foot clear road-
way. Each girder is constructed of steel lattice
pyramids, made of angle iron and channel struts.
The decking is of 6-inch timber plank. The Ger-
man classification of this bridge is 18 tons over
82 feet. This bridge also may be used in con-
junction with trestles or pontons.

e. Heavy Brincine Lguipment. J 42 and
J 43 Bridging Equipment (Briickengerit J 42
and J 43). The J 42 equipment consists of
steel box-girder sections, of which any number up
to four can be bolted together to form a maxi-
mum span of 64 feet. Each section is about 16
feet 6 inches long. A decking of stout chesses
is laid on these main hearers and held down by
two similar box girders used as vibrants. The
Trestles and
four-section pontons are used as supports. The
single track width of the bridge is believed to be
13 feet 9 inches, but it also can be constructed
in double track width. The J 43 bridge is a
strengthened version of the J 42.

girders are launched over rollers.

9. Mechanical Equipment

a. 6-Tox MogiLe Crane (Sd. Kfz 9/1)
(Drehkran Kraftwagen 6 t). This crane is
mounted on the chassis of the 18-ton semi-tracked
vehicle (Sd. Kfz. 9).
mounted on a ball-bearing base, which permits a
traverse of 180 degrees and an adjustment for
ground slope up to 12 degrees in any direction.
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The jib has two radii of eperaton according to the
lifting capacity: 6 tons for the smaller radius
and 4 tons for the larger radius.

b, Wrre Currers. (1) large type. These
cutters are approximately 2 feet in length and
weigh 5 pounds.  The two jaws of special steel
are pivoted on two links and operated by a pair
of tubular steel handles. . These are hinged to-
gether and covered with insulated grips which
are secured by terminal caps and locking rings.
A short pin acts as a stop

Fligure 100 —117recutters.

(2) Smail tvpe. These cutters are 1 foot 4
inches long and weigh 234 pounds. There are
minor variations in construction among samples
manufactured by different firms. The general
design is similar 1o that of the large cutters,
hut the shape of the jaws ix different, one jaw
being bent over in the form nf a hook to aid in
holding the wire,  The handies have insulated
grips.

¢. Brast Drivi Rob.

signed for the rapid production of small diameter

This equipment is de-

vertical holes in the ground for telegraph poles
or similar supports.  The cquipment includes a
drive rod: two tabular hand levers: a long, thin,
metal rod:; and a propellent charge, safety fuze,

and igniter.
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Figure 101.—Electric chain-saic.

d. GerMaN PorTaBLE PowEr Saws, (1) Light
power saw. (a) Description. The main com-
ponents are the gasoline motor with its gearing,
the clutch, saw blade, and saw chain. The saw
blade can be turned through 90 degrees for
horizontal or vertical cutting and is locked in
position by a lever.

(b) Characteristics.

Weight including fuel..111 pounds.
Effective length of
blade ...............3 feet 3 inches.
Revolutions per minute.2,600.
Speed of cutting chain.21 feet per second.
Fuel consumption......13] to 215 pints per hour.

(2) Heavy power saw. (a) Description.
This is similar to the light power saw. It is too
heavy for hand use and is provided with three
adjustable legs and a large bogie for wheeling
into position. The saw Dblade can he swivelled
about the axis of the chain drive wheel, as well as
vertically of horizontally.

(b) Characteristics.

Weight including {fuel..172 pounds,
Effective length of

blade ............... 3 fcet 3 inches.
Revolutions per minute.2,300.
Speed of cutting chain.23 feet per second.
Fuel consumption...... 214 to 3 pints per hour,

e. Trecrric Gryerators  AND  FLECTRIC
Powrr Toors. (1) [iicld generating set.  (a)
Description. This ficll generating set is used by
German army engineers in mobile workshops for
power driven tools. Tt is also used for charg-
ing storage hatteries.

(1) Characteristics.

Designation ... L] Viaschinensats 220/380.
Weight oot L5307 pounds.,

AMotor oo 2 evlinder, 2 stroke.
Type of venerator. . AC

Kilowatts ... .. 0.

Volts ovnvnneo 02207330

(2) German clectric two-speed drill. This
machine i used for boring holes in the con-
The drill nor-
mally uses its own detachable mounting but, for
boring wood. it mav he held by hand.  The drill
consists of a 30-cvele AC motor, consuming 800
watts, fitted with a Morse taper sleeve and a
two-speed  gear hox wviving 200 to 400 revolu-

struction of improvised hridges.

tions per minute.

f. Gervan Prir Drivers. (1) Field Pile-
Driving Frame 1939, (a) Description.  This
equipment consists of a guide mast with a double
block at the top, supported on a base by two

Vii—99



1 MARCH 1945

back stays. For pile-driving from land the frame
is mounted on four wheels. These wheels are
replaced by beams when pile-driving is carried
A two-drum, hand winch serves
to raise and lower the pile driver. The following

on from a raft.

can be operated on the frame:

(b) Characteristics.
Three-piece hand-

operated monkey.....440 foot pounds.
Compressed air pile

driver ..ciioen. . ++.360 foot pounds.
Compressed air pile

ArIVET  virerivesenes 1,440 foot pounds.
Diesel pile driver...... 992 foot pounds.
Diesel pile driver...... 1,323 foot pounds.

(2) Pneumatic pile driver (360 foot pounds).
(a) Description.
stationary part, consisting of the piston, piston

The main compouents are a

rod, and piston base; a moving part (monkey)
consisting of driving block, cvlinder, and serew-
in cylinder head; a spring-loaded clamping de-
vice, and a guide for use with the pile-driving
frame 39. The driver is the fast hitting type and
attains its high rate because the acceleration of
the moving portion is due not only to its own
weight but also to the compressed air operating
downwards on an internal flange at the base of
the bore of the cylinders.
(b) Characteristics.

Weight of monkey..... 121 pounds.
Cylinder basc.......... 2.5 inches.
Stroke caveniiiiiiat 1 foot 534 inches.
Force per blow........360 foot pounds.
Striking rate.......... 105 per minute.

(3) Pueumatic pile driver (1,440 foot pounds).
(a) Description. This pile driver is similar to
the lighter one, but it has a heavier monkey
and a longer stroke.
falling type. The monkey is lifted up by com-
pressed air, falls freely onto the hase plate, and
gives up its kinetic energy to the pile after cover-
ing a stroke of little more than a yard.

(b) Characteristics.

Weight of monkey..... 448 pounds.

This driver is the free

Cylinder hase.......... 394¢ inches.
Stroke ................3 feet 3% inches.
Torce per blow........ 1,440 foot pounds.
Striking rate.......... 54 per minute.

(4) Diesel pile driver (992 fool pounds).
(a) Description. The main components are the
piston with anvil, the monkey, the guide tubes,
the headpiece, and the fuel tank. This diesel
pile driver works on the two-stroke principle:
an explosion takes place on each hitting stroke.
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The required ignition temperature is reached
through the compression of the air trapped be-
tween the top of the falling piston and the
monkey.

(b) Characteristics.

Weight of monkey..... 980 pounds.
Total weight........... 2,100 pounds.
Stroke ... 4 feet 7 inches.
Striking  rate..........50 per minute,

(3) Heavy dicsel pile driver.

... 1100 pounds,

e SiLoinches,

W
Cylinder

Stroke wovevennn ot 7 feet 236 inches,
Energy per blow.. oo 8,255 Toot pounds,
Striking  rate.,....... .0 A0 per minute.

g. WaTER SUPPLY AND \WATER PURIFICATION.
(1) Portable filter.  This  filter,
issued on a company basis, ix a standard item of

haversack
cquipment in the German Army. Performance
is said to be from 22 to 55 gallons of water
per hour, according to the amount of solid matter
in suspension.  Although the action of the filter is
purely one of clarification. it is claimed by the
Germans that it effectively will treat “naturally”
contaminated water, that is water in which corpses

Figure 102 —1aversack waler filier.

However. it will not rid the
water of objectionable smell, nor is it effective

have been lying.

against water containing chemical agents or sub-
stances 1n solution.
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Figure 101.—Electric chain-sazw.

d. GErMAN PorTaBLE PowER Saws, (1) Light
power saw., (a) Description. The main com-
ponents are the gasoline motor with its gearing,
the clutch, saw Dlade, and saw chain. The saw
blade can be turned through 90 degrees for
horizontal or vertical cutting and is locked in
position by a lever.

(b) Characteristics.

Weight including fuel..111 pounds.
Effective length of
blade ...............3 fcet 3 inches.
Revolutions per minute.2,600.
Speed of cutting chain.21 feet per second.
Fuel consumption......13] to 214 pints per hour.

(2) Heavy power saw. (a) Description.
This is similar to the light power saw. It is too
heavy for hand use and is provided with three
adjustable legs and a large bogie for whecling
into position. The saw blade can be swivelled
about the axis of the chain drive wheel, as well as
vertically of horizontally.

(b) Characteristics.

Weight including fuel..172 pounds.
Effective length of

blade ............... 3 feet 3 inches,
Revolutions per minute.2.300.
Speed of cutting chain.23 feet per second.
Fucl consumption. .. ... 2% to 3 pints per hour.

e. LErectric GexiraTors  AND  ELECTRIC
Powrr Toors. (1) [Ficld generating set.  (a)
Description.  This ficld generating set is used by
German army enginecrs in mohile workshops for
power driven tools. 1t is also used for charg-
ing storage hatteries.

(b)Y Characteristics.

Designation ... .. Maschinensats 220/380.
Weight oo J507 pounds,

Maotor oo L 2 evlinder, 2 stroke,
Type of cenerator. CAC

Kilowatts ........... .

VOUS ©oen e 220/330.

(2) German  cleetric twco-speed drill. This
machine is used for horing holes in the con-
struction of improvised bridges.  The drill nor-
mally uses its own detachable mounting but, for
boring waod. it may he held by hand.  The drill
consists of a 50-cyvele ANC motor, consuming 800
watts, fitted with a Morse taper sleeve and a
two-speed gear box piving 200 to 400 revolu-
tions per minute.

f. German Drie Deivers. (1) Field Pile-
Driving Frame 1939,  (a) Description. This
equipment consists of @ guide mast with a double
block at the top, supported on a base by two
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(2) German Tube el 1937 Pattern, with

¢

Accessories

‘A7 and “B”.

This tube well is

suction pump capable of lifting water from

depth of 26 feet.
depth to about 33 feet.

Accessory

a
a

“AT extends the
Accessory 13 permits

the punip to he used for pumping surface water.

I, MarkinGs or CYLINDERS OF

(1ASES.

Ixpusrria,
The Germans always stamp the type of

gas their cylinders contain into the metal itself

as guide in case the paint should change color or

disappear through weathering,

Crlinder

(‘U/()r

Red

Blue

Green

Yellow

Gray (with
red band)

Gray

Not given

German name

IWasserstoff
Sauerstolf
Stickstoff
Azetylen
Dropan

Pressluft
Kohlen Sdure or
Kohlen Dioxid

Schweefel Dioxid

Chlormethyl

Lnglish name

Hydrogen
Oxygen
Nitrogen
Acetyvlene
Propance

Compressed air
Carbon dioxide

Sulphur dioxide

Methyl

chloride

Figure 103 —Tube well set woith accessorics.

Trench plozes.

Small and large trench plows are used by the

Lo larrn Movisa ForiesiexNt,
German Army, The ~small trench plow consists
of a double plowshare on the hooked end of
a girder which is supported on a two-wheeled
trailer and towed hehind a semi-tracked vehicle,
The Targe plow consists of the plow, anchor, pul-
ley assembly, tow wire, and support.

j. AR CouvrpressorS axp Pyxeeararie Tools,
(1y Sinker rock drills
sinker rock drills vsed by the German Army: the
DT the 7T Both,

judged by American standards, fall into the light-

There are two types of

handle and handle types.

weight class (40 to 30 pounds). These tools are
similar in design hut the internal parts are not in-
terchangeable. Both of these rock drills can be
used by attaching American standard air lines
with the universal conpling used on the German
drills,

(2) German 1P (a)

This is a four-cvlinder gasoline engine

dir Compressor.
Iingine.
The horsepower rating is

Vill—I01
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Figure 104 —F.M.A. Air Compressor.

27 at 950 revolutions per minute. The main
shaft is connected to the compressor by a single
disc clutch with a rotating collar and a manual
engaging lever.  There are two water pumps, one
attached to the engine and one to the compressor.

(b) Compressor. The compressor is a two-

evlinder, single-stage mechanism. The operating

VIll—102

pressure Is presumed o be approximately 90
pounds per square inch. The air tank 1s of un-
usual design. It consists of three short sections
of steel tubing welded into a "\
the open ends sealed off.  Thi< air tank 13 used
as the base for mounting the engine and com-

shape with

pressor.
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Section VI. CHEMICAL WARFARE
EQUIPMENT

I. General

The German military organization is thorough-
ly prepared for chemical warfare. Germany's
chemical industry is highly developed; equipment
and stocks of war gases in storage and produc-
tion are ample, and adequate well trained per-
sonnel are available. Offensively or defensively,
the German Army is in a position to wage chemi-
cal warfare at any time. Unusual activity in re-
search and manufacture has taken place in Ger-
man chemical plants since the heginning of the
war, and from time to time movements of war
gases from one area to another have been re-
ported. Military depots are helieved to be amply
stocked with gas shells of all calibers. Construc-
tion of anti-gas shelters in German cities, issue of
gas masks to civilians, and a constant examination
and replacement of gas mask canisters have been
regularly carried out.

Figure 105~—~German gas mask, GM 30.

L 10100120 1o UNCLASSW\ED TM-E 30-451

2. Defensive Equipment

a. Gas Masks. (1) General. Most German
gas masks are of the snout type, in which the
canister is connected directly to the facepiece.
Types (A 30 and (7] 38 arc in general ase, and
in addition to the standard masks there are several
special types.  Generally, German gas masks pro-
vide good protection against the common war
gases, and fair protection against such gases as
arsine, hydrocvanic acid. and cyanogen chloride.
The Germans also have three types of gas masks
for horses and one for dogs.

(2) Gas mask, M 30. The facepiece is of
four-layer, field gray fabric, with a suede leather
fitting band, a leather chin support, and plastic
cyepieces. The head harness has seven points
of attachment. There is a cotton strap for sus-
pending the mask from the neck in an alert posi-
tion.  Some G 30 facepieces are fitted with an
adapter for microphone.

Figure 106.—German 11: 11 and I'I2 42 Canisters (larger
s the IR 42).

Canisters normally used with this mask are the
J'E 41 and the £15 12, The ['I 11 canister is
drum-shaped and  painted green. It measures
214 inches by 414 inches in diameter and weighs
11.9 ounces. 1t is heing replaced by the FE 42,
the canister of which is the newest and most ef-
ficient of the service canisters.  Externally, it is
similar to the FE /1, but is larger and heavier,
measuring 3V inches high by 414 inches in diam-
eter, and weighing 10.3 ounces.

The standard carrier is a corrugated cylindrical
metal case with a hinged cover and cotton carrier
straps. It is painted drab, field gray, or blue-
gray. Parachutists are provided with a padded,
canvas, satchel-type carrier, having a snap fas-
tener at the top and a zipper along one side.

(3) Gas mask, GV 38. This mask began re-
placing the GM 30 in 1938. It is similar m de-
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Figure 107 —CGermman gas mask, GM 38.

Figure 108—German optical gas mask.
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sign, but ﬂ)UNlCJTAﬁSilE?!(ﬁ‘DUI synthete rubber

has a rubber fitting band and a <impler head har-
ness with only five points of attachment.  The
same canisters and carrier are used with this
mask as with the M 31,

(4) Gas mask, cavalry. The facepiece is of
conventional German construction, similar in most
respects to that of the G730, 1t has a hose-tube
assetbly, approximately 17 inches long, for con-
necting canister 1o facepiece.  The brownish-gray
canister has a generallv clliptical  cross-section,
and measures 8% inches high by 47¢ inches by

teinches. Tts weight 15 27.7 ounees, The face-
picce carrier is lightweight duck, and measures
20 inches long by 8 inchex wide at the upper end.
Its sides are tapered to a width of about 3 inches
throughout the 9-inch hose portion.  The canister
carrier, of dark brown saddle leather, tits snugly
over the canister and is attached o the lower end
of the facepiece carrier.

(8) Gas mask, optical. The facepicce, made
of leather, has round. glass cvepieces, held in
place by screw-type adapters. The interpupillary
distances of cyepicees may be varied by means
of an adjustable screw., A hose-tube connects the
facepiece to the canister which is carried over
the shoulder.  Tn the left cheek of the facepiece
is an adapter for a microphone.  Standard canis-
ters, as well as carbon monoxide canisters, may
be used with this facepiece. The carrier is a rec-
tangular metal hox.

(6Y Gas mask. oxvgen breathing sei. This is
a self-contained, oxygen-hreathing apparatus, of -
fective for somewhat over an hour. The face-
picce is of the usual service type. The carrier is
a metal knapsack, designed to rest on the user's
back. It contains an alkali canister, an oxvgen
bottle, a valve, and a breathing bag with two
breathing tubes, an “in” and an “out”. The
mechanism operates automaticalls on hreathing.
The apparatus is designed for use in cellars, dug-
outs, gun turrets, and ship holds in the presence
of high concentrations of toxic yas, such as car-
hon monoxide.

(7) Plastic cimergeney breathing device.  This
is an emcrgency breathing device enabling a
canister to be used without a facepiece.  Made
of either transparent or vellow plastic, it consists
of a circular piece to which are attached a tube
for mouthpiece and a T-har for chin rest. The
circular piece is threaded internally to receive

standard German canisters. A nose clip is at-
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tached to the cireular piece by a cord, which also
may serve to hold the device in an alert position.
Apparently intended for protection against rapidly
acting gases in sudden concentration, it can be
put into use in less than 5 seconds. Its existence
may partly explain why the German soldier is
supposed to carry a spare canister.

(8) Gas mask, combat engincers. This is a
leather helmet, with a leather drop curtain fitted
with evepieces, The curtain normally is rolled
up, but it may be dropped quickly over the face
and held in place by a tape tied around the back
of the head and neck. Flat filters cover the nose
and mouth, possibly to provide limited, but speedy,
protection against transient high gas concentra-
tions. The face also would he protected against
incendiary or corrosive materials.

(9) Gas mask, headwound. Designed for men
with headwounds, this is a hood made of sheet
rubber, with one oval window large enough to sce
out of with both eyes. Tt is provided with inlet
and outlet valves and a fitting to receive the
standard canisters. The carrier is a metal casc.

(10) Gas mask, carbon monoxide. The Ger-
mans have several types of special canisters which
provide very good protection against carbon
monoxide.  These canisters are attached to the
normal facepieces by means of long hose-tubes.
The canisters normally are larger and heavier
than the standard canisters. An example is the
CO FB 38 canister, measuring 11 inches high
by 5 inches in diamecter and weighing 5.2 pounds,

(11) Gas mask, horse. (a) Model 38, This
15 a black rubber facepicce which fits over the
nostrils and upper jaw. The bottom of the facc-
piece is reinforced to provide a biting pad. On

Figure 109.—German CO FB 38 Canister for protection
against carbon monoxide.
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Figure 110~ -German horse gas mask, PEE 41,

Figure 111.= Germair dog gas mask 41,

each side of the facepicee is a canister, and on
the front is an outlet valve.  Near the top of cach
side, in the rear of the Tacepicee, are two heavy
melal buckles for attaching the head harness.
The canister, drum-shaped and painted green,
measures approximately 2.1 inches high by 5
inches in diameter,

(D) 3odel 47, Thix comsists of a pair of hol-
low cones with Targe ~lors near the apex, each
with an outlet valve in the hase and a threaded
side opening into which o tlat canister i serewed.
The cones are placed up the nostrils of the horse
and held m place by a haress over the head.

(¢) Damp mask, Modet 17, This consists of a
large paper-fabric hag with padded lip and biting
pad to fit over the upper jaw.  Before it is used,
the mask must be impregnated with a special salt
solution.

(12) Gas Mask 41, dog. The facepicee, of a
black, rubber-like compound, is made in four
sizes. Tt has cireular cvepicees, a valve assembly
in the nose, and a canister on each side. The
head harness consists of « throat strap, a fastener
strap, and four head straps. The valve assembly
consists of an air inlet knob and an outlet valve.
The canister of thin green-painted metal, is 2
inches high by 314 inches in diameter.  The car-
rier is a brown canvas haversack with a shoulder

sling.
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b. ProrecTive CrotuiNg. (1) Gesieral. For
troops there are the impermeable light and heavy
protective suits and several types of protective
capes. No impregnated clothing has been re-
ported. There are leggings and protective covers
for horses, and leggings and gas clothing for dogs.

(2) Light protective suit. This suit consisting
of boots, shorts, gloves, and a neck cover, is made
of a fabric coated with a synthetic rubber
(opanol). Components of the normal suit vary
in color from grayish-green to dark blue-gray,
with light tan or khaki for tropical use. Boots
are rubber soled. The gloves are of either elbow
or shoulder length. In some cases shorts have a
bib in front. When deemed necessary, an extra
pair of shorts may be used to protect the upper
part of the body. The suit is carried in a small
case of the same material.

(3) Heavy protective suit. This comprises a
jacket with hood, pants of the over-all type,
gloves, and boots. Jacket and pants are made of
fabric coated on both sides with gray rubber,
Boots of knee length, are of heavy black rubber.
Gloves are of gray or black molded rubber.

(4) Protective sheei. This rectangular sheet
is approximately 78 inches long and 48 inches
wide. It may be made of paper, opanol-coated
fabric, or nylon.

(5) Eyeshields. Made of celluloid-type mate-
rial, these consist of four separate sections sewed
together to form an eyeshield with side panels.
The eyeshield—two amber or green and two
colorless—are carried in a green fabric case.

(6) Horse cover. Made of an impermeable
opanol-coated fabric, black inside and tan out-
side, this cover is in two halves, one for the right
side and one for the left. Each half is rectangu-
lar, 62 inches long and 45 inches wide. On the
front end is a sleeve-like projection of double
thickness to fit over the leg. The cover is de-
signed to protect the underbelly parts of the horse.

(7) Horse legging. Sleeve-like in shape, of
gray or green rubberized fabric, it is made in two
sizes to fit front and hind legs.

(8) Horse goggles. These comprise a pair of
plastic eyepieces trimmed with leather, held to-
gether by an adjustable cloth strap, with another
cloth strap attached to the outside of each eye-
piece. A red line on one eyepiece, and a blue
line on the other, apparently are to mark the
right and left eyepieces.
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Figure 112.—Gloves, Germnan heavy protective clothing.

Figure 113.—Pants, German heaty protective clothing.

Figure 114 —Jacket, German heavy protective clothing.
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LIGHT BULK CONTAMINATION VEHICLE
(Sd. Kfz. 10/3)

MEDIUM BULK CONTAMINATION VEHICLE
{Sd. Kfz.1i/3)

===

il ! (

©):29€010:00)
LIGHT DECONTAMINATION VEHIGLE MEDIUM DECONTAMINATION VEHICLE
(Sd. Kfz.10/2) ( Sd. Kfz.11/2)

VEHICLE FOR DECONTAMINATION OF CLOTHING VEHICLE FOR DECONTAMINATION OF PERSONNEL
(Kfz.93) ( Kfz.92)

SMOKE VEHICLE ( Sd. Kfz. 11/1) GAS~—-DETECTION VEHICLE (Sd. Kfz 10/1)

Figure 115 —Decontamination vehicles.
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(9) Gas Clothing 41 for dogs. This consists
of a hood and suit, to which are sewed rubber
footcovers.  Suit and hood are made of thin, field-
gray, impregnated fabric.
three sizes, is carried inside the facepiece of the
dog gas mask.

(10) Dog Legging 41, This is made of rubber
in only one size and consists of foot and leg parts,
fitted with fastening straps.

The suit, made in

c. DrEcoNrtamiNaTiON. (1) Equipment. (a)
Mobile decontamination plant.  ‘This plant for the
decontamination of clothing and equipment may
take the form of motor trucks mounting a water-
tube boiler for the rapid generation of steam, a
a steam chamber, and a drying chamber.

(b) Velicle for decontamination of personnel.
A six-wheeled motor vehicle fitted with a large
box body which contains bathing facilities for
150 men per hour. Completely equipped, it
weighs about 9 tons.

(c) Vehicle for decontamination of clothing.
A six-whecled vehicle fitted with a large closed
body which is equipped with a boiler, fans, and
water tanks.
about 9.7 tons.

(d) Light decontamination vehicle.
semi-tracked, 1-ton motor vehicle, equipped with

Completely equipped, it weighs
This open,

a distributing hopper on the rear, carries about
1,675 pounds of bulk decontaminant and 16 de-
contamination canisters (22 pounds) for use hy
hand.

(e) Filter for decontamination of water. The
apparatus consists of two parts: the filter proper
and a tank containing water for cleaning the
filter. Both arc of sheet iron covered with enamel.
The filter proper is a tall, cylindrical tank filled
with activated charcoal.

(1) Decontanmination  plow.
fish-hoolk-shaped, ditching plow, mounted on a

This 1s a large,

two-wheeled carriage with pneumatic tives. Over-
all length is 11 fect 6 inches; over-all width 1s 6
feet 1 inch. The plow produces a furrow 20
inches wide.

(g) Decontamination pump. This is a metal
stirrup pump, approximately 24 inches in length,
with about 9 inches of rubber hose.

(h) Decontamination canisters. These canis-
ters cousist of metal cylinders, 6.7 inches high
by 3.3 inches in diameter, and a quadrangular
metal or cardboard container, 14.6 inches high by
8.2 inches wide. Iach has a perforated screen
in the top for sprinkling the contents, normally
T.osantin, on a contaminated surface.
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(2) Decontaminants.  (a) Losantin. This
high quality, stabilized, white bleach powder is
used for decontawmmation  of blister
gases. It is packed in steel drums of 535 and 110
pounds capacity.

(b) Deccontanminani 40.
or pale cream powder, packed 1 osteel drums
holding 132 pounds,

standard

This 1s a fine white

Fspecially designed  for
nitrogen mustards, it s also o powertul decon-
taminant for all blister gases.

(¢) Decontamiunt \.
white solid. supplicd v wooden hoxes of 175

A powdered or laked

pounds capacity, thix ix a substitute for Decon-
taminant 40, which is difficult and expensive to
produce.

(dy Weapon decontaminaiion agent. This in-
dividual issue is a small bottle of liquid agent in a
dark brown, bhakelite container. It is used for
the decontamination of small arms and individual
equipment.

(e) Weapon decontaminating agent set.
is a company issuc.

This
[t consists of two hottles of
liquid in a cardhoard container 14 inches high
The red-capped bottle
contains the decontaminating agent, and the black-

by 4.7 inches i diameter.

capped bottle contains a substance to counteract
the corrosion caused by the agent.

(1) Horse decontamination canister. A quad-
rangular cardboard box, with a perforated screen
at one end, type 40 holds about 20 ounces of de-
contaminant. It is intended for a teum of horses:
tvpe 41 which holds only ahout 10 ounces is
designed for an individual horse. The canister
is carried in the horse gas-mask carrier.

g) Dog decontamination canister £2. 'This is
a quadrangular cardboard hox holding about 10
ounces of decontaminant.

d. Protecrivie Adexts. 1)
tablets of Losantin are issued in plastic hoxes for

losantin.  Ten

q‘ Eniif s Ir
SRS ;Qii@

P

Figure To~Gevuan allboline cye salee.
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Iigure 118 —German weapons decontaminating agent set, conpany wsue.
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decontamination of the skin.  Adhesive strips
of different colors indicate the year of manufac-
ture. The issue is four boxes to a soldier, but
reports state that it is being replaced by Protective
Ointment 41.

(2) Protective Ointinent 41, This is issued in
bottles, with six swabs in an orange bakelite con-
tainer, for decontamination of the skin.

(3) Alkaline cye salve. This is a creamy
white salve in either a metal foil tube or a white
jar. It is used for the treatment of eyes con-
taminated with blister gases.

(4) Inhalant ampoules and swabs. Five in-
halant ampoules and six swabs are packed in a

e e T,

Figure 119 —German inhalant ampoules and sicabs.

green metal hox.
tion upon cxposure to toxic smokes, and the
swabs are for wiping off liquid blister gases.

¢. Gas Derecrors. (1) Detector powder.
This is ochre or pink powder which changes color
in contact with certain war gases in liquid form.
The pink powder is reported to be obsolescent.
Lither a detector canister or a detector pump is
used to spread the powder.

(2) Carbon Monoxide Detector Paper 42. Two
bottles of testing liquid, 400 detector papers, and
one holder for the detector paper comprise this
sct.  When moistened with the testing liquid, the
paper changes color in the presence of carbon
monoxide.

(3) Arsine detector paper. This equipment
is packed in a cardboard box, containing 100 bot-
tles of detector paper and 30 holders for the de-
tector paper. FEach booklet which holds 10 sheets
is inclosed in airtight packing. Arsine in the air
changes the color of the paper.

(4) Detector Canister 42. This metal cylinder,
with a perforated screen in one end, holds about
4 pounds of detector powder.

(5) Gas detector. This is for detection of
gas vapors. It comprises an air-sampling pump

vill—!110
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in a metal holder and five types of testing tubes
in a metal carrier.

(6) Carbon monoxide detector set. (a) Ariny
type. This consists of a field gray, wooden box,
containing an air pump, 32 detector tubes, a tube
holder, and accessories.

(b) Comumercial ivpe.

sists of an air pump and detector tubes in a metal

Lssentially, this con-

cylindrical carrier.  Though a commercial detector,
When air con-
taining carbon monoxide is drawn through a tube
from either set, the contents of the tube changes
color.

(7) Gas detector cquipment sct.  This consists
of a metal carrier containing an air pump, a few

it 1s used in army fortfications.

detector tubes of each tyvpe, arsine detector paper,
a small detector cantster, and accessories.

(8) Spray detector cards. These stitl paper
cards, packed 20 to a carton, are coated on both
sides with a paint containing a dye which changes
color in contact with liquid blister gases.

(9) Dctector powder pump. This is a ribbed,
sheet-metal box container having an internally

Figure 121, —German detector powder pump,
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Figure 122.—German gas detector and sampling kit.

built pump, with a handle on one end and an ad-
justable spray nozzle on the other.

(10) Gas detector and sampling Fkit. This
aluminum chest contains six sample bottles, four
small detector canisters, war gas warning cards,
spray detector paper, and accessories.

(11) Detector paint. This paint contains a
dye which changes color in contact with certain
liquid war gases. It is used to make smears on
surfaces for detection of war gas spray.

(12) Gas detector for fortifications. A metal
case contains an electric motor, air pumps, six
pairs of metal and glass detector tubes, seatings
for the tubes, and necessary connections for draw-
g air through all of the tubes at the same time.

TS Yat! ar\(\u:!f:_h
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(13) Field laboratory. This laboratory in-
cludes equipment for testing for war gases, in
addition to necessary equipment for accomplish-
ing its main function of food and drug analysis.

(14) Gas detection wvehicle. This is an open,
semi-tracked, 1-ton vehicle used for carrying gas
detection personnel and their equipment.

f. MisceLLaneous. (1) FEar plugs.  These
are square tablets of yellow wax, packed ¢ix in a
metal box, for protection of men with damaged
ear drums.

(2) cnti-dim disc
two. The dise, 2.3 inches in diameter, has one
side coated with gelatin. It is fitted over the in-
side of the evepieces, with the gelatin-coated side
next to the wearer's eves. The gelatin rapidly ab-
sorbs moisture and prevents fogging of the eye-
pieces.

(3) Anti-dim sheet. This 1s an oval celluloid-
type disc to fit over the window of a headwound
gas mask to prevent fogging. The disc is believed
to have one side coated with gelatin.  Ten discs
are packed in a tin hox.

(4) Gas mask tester. This includes a rec-

This occurs in sets of

tangular chest containing an electric mwotor, a
pressurce gage, a head-form for the gas mask face-
picce, and accessories. '

(5) Canister testing apparatus. This is a port-
able tester in a wooden case. The case contains
a pump, a canister resistance gage, and acces-
sories.

Figure 123.—German gas mask testing equipment.
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Figure 124.—Guas warning flag set.

(6) Gas alarm device. This is a whistling
cartridge which is fired from a signal pistol. It
rises about 50 feet, giving off either a whitish or
green light and emitting a high-pitched whistle
audible for about 400 yards.

(7) Anti-gas pathway naterial. This strong
paper, impregnated with a tar-like substance, is
prepared in rolls, approximately 4 feet wide and
Tt is stated to be of sufficient
strength to allow 200 men to cross a contaminated

55 yards long.

arca in safety.

(8) Gas warning flag set. This is a pistol-
shaped case containing 20 I.-shaped iron rods, 20
warning flags (vellow with black skull and crossed
bones imprinted), and a roll of vellow marking
tape.

Iwure 125.—Sct of German collective protectors.

Vill—112

(9) Collective protector.  This is installed in
air raid shelters and other fixel installations, It
consists of a pump, either clectrieally or hand
driven, a mechanical canister, a chenueal canister,
and necessary connections for drawing outside
air through the canisters.

(10) Gas protective case for pigeons.  This is
a case of four compartments, cach with an inlet
tube and filter,

3. War Gases

a. GeENeral. German  war gases, generally
speaking, have retained their World War 1 classi-
fication. However, “crosses” are helieved to have
been superseded by the terms “rings™ or “bhands”
for purposes of nomenclature.  The appearance
of the F'E /2 canister suggests that the Germans
are aware of the potendalitics of hydrocyanic
acid (AC), cyanogen chloride {CK) and arsine
(SA).
protection against these gases. The Germans are

Thus,

a vesicant toxic smoke is a combination of “blue”-

Tests show that this canister affords fair
known to favor the combination of gases.

and “vellow”-band gases, and the nature of the
chemical filling would be indicated by two bands
of the corresponding colors. “Green” and “yel-
low” bands would indicate a choking gas with
vesicant properties. A double “vellow”  band
would indicate a vesicant gas of enhanced per-

sistence,
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h. N1TROGEN Mustarps, In addition to the
more or less standard agents, there 1s documen-
tary cvidence to show that the Germans possess a
nearly odorless gas designated as “Green Band 1.7
Tt is only one of several gases with like character-
istics that may be referred to as “nitrogen mus-
tards.”

Generally speaking

g, the nitrogen mustards are

cither liquids or low-melting solids, pale yellow
to colorless, and are practically odorless. Their
volatility wvaries, some bheing less volatile than
mustard gas and some more volatile.  They are
fairly readily hydrolyzed by water, but the prod-
ucts of such hydrolysis are toxic. -
Nitrogen mustard gas has a low freezing point.
and might, therefore, be used for high-altitude
bombing or spray (if thickened).
or four times as volatile as mustard gas and
therefore less persistent,
trations are possible, it is more dangerous as a gas,

It may be three
Since higher concen-

though not so powerful in its vesicant effect. Tt
would require special stabilization if used in hot
climates.

The principal danger from the nitrogen mus-
tards lies in the fact that their vapors are not
Munitions which con-
tain these gases and have a high bursting charge
(20 to 30 per cent HIZ) are indistinguishable from
HE on detonation.  Under such conditions, re-
liance must be placed on the usual U, S. detector

asily detected by smell.

methods : that is, detector paint or paper and the
vapor detector kit, M-9,

Nitrogen mustard is likely to be used to achieve
surprise by being included in a normal HI. bom-
bardment in order to capture key positions. Tt is
also possible that this gas would be used as a
spray from airplanes, or in aerial hombs.

Common name German name
Blister gases (Vesicants)—“Yelloww Cross”
Mustard (H)........o.... Lost; Senf; Gelbkreus

Tewisite (LL)............. Gelbkreus 11 (7))
Ethvldichlorarsine (K1) ..Dick; Gelbbrens 111
Nitrogen Mustard (HN) .. Stickstofflost

(Mixtures of mustard gas and Lewisite mav
be used in cold weather to reduce the freezing
point. A 50-per cent mixture of mustard and
Lewisite is called Winterlost. The mustard gas
is likely to be an improvement over that of World
War I; it is probably more persistent, possibly
more vesicant, and more difficult to decontami-
nate.)

Choking gases (Lung Irritants)—“Green Cross”

(CG)y....... D-Stoff ; Griinkreus

Phosgene
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Diphosgene  (DIYY o0 K -Ntef : Pevstoff
Rrunkreiz 1,11

Chlorpicrin (PS)y.. ... Kliop

Chlorine (Cl)......... Chilor

(There have been frequent references to mix-
turex of these choking vases. )
Fomiting gases (Sternutators)—“Rlue Cross”
Diphenylchlorarsine (DAY, Clark I; Blakreus
Clark 117 Cyan Clark
DM Adaomsit

Diphenyleyvanarsine (D). L.
Adamsite (DML
Tear vases 7 Lacrimators)=“I1"hite Cross”

Chloracetophenone (CN)Y oL, e T-Stoff
Brombenzyleyanide «BBC) oo, T-Stoff

(Neither of these vases was used by the Ger-
mans in the last war.  They relied upon a number
of bromiue compounds, which are less powerful
It i1s thought that
Germany attaches little importance to tear gases

alone, but the possible use of other gases camou-

than the two substances listed.

flaged Dby tear gases must not he overlooked.)

4. Ground Weapons

a. GENErAL.  The Germans have a large num-
ber of weapons capable of firing chemical warfare
munitions—guns, mortars, howitzers, and pro-
jectors—with varying calibers and ever-increas-
ing types.
bh. Guxs. No less than 12 guns of 75-mm

caliber, including o =elf-propelled  model, fire

smoke shells. The limitations of gas shells for
artillery are clearly recognized by the Germans,
Although thus far no German eas shells have
been captured, reports indicate that for some
time they have been huilding up extensive stocks
of gas-flled shells, 103-mm and 150-mm  being
the favored calibers. Smoke shells for several
types of 105-mm guns, iwo of which are self-

propelled, are known.  Smoke shells weighing

Figure 126.-=75-num sivoke projeckle for tank gun.

Vill—113



UNCLASSIFIED

1 MARCH 1945

TM-E 30-451

Figure 127—15 cm Nebelwerfer 41 being loaded.

QMOKF PRO]ECTILES FIRED BY GTR\I AN WEAPONS

Smoke Shell i 1 eapon Firing the Munition
|
i
1
\
|

l Red lmt v. Nb. in \\hm
1 Blue band.
I
|

8 cm Wyr. 34 Nb. 8 cm Mortar (E Gr. W. 34).

8 cm Wgr. 38 Blau.

10 cm Wgr. 35 Nb. 10 cm Smoke Mortar (Nb. 17, 35).

*10 em Wgr. 40 Nb. ‘ 7 Nb, . 40. Brick red or olive green;;
*10 cm War. 40 Wkb. Nb. ) Nb. W. 40.
|

20 cm Wyr. 40 Nb. 20 em Spigot Mortar (le. Ldg. 1. 40). 71 sed by the FEngineors.

38 cm War. 40 Nb, | 38cm Spigot Mortar (5. Ldg. 117, 40). Used by the Engincers.

Bnd\ red or ()ll\L creen;

Color \/m/\zm/ \uzrl Remarks

Ejects blue smoke for target indication.

Nb in white.

Nb in white with loug burster tube.

Flectrically fired. }\dnm /()() meters.

* 1t should be noted that the HE shell for the 10 cm mortar 40 has stencilled on the tail 10 cm Nt il 4y

that the mortar is the “Nebelwerfer 407, i.e., ‘‘smoke’’ projector.

Figure 128,
Yill—I114
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approximately 86 pounds are provided for 150-
mm  self-propelled guns, known as the “Grizzly
Bear” and the “Bumble Bee”. There are also
smoke and incendiary shells for the 150-mm
heavy infantry gun.

c. Mortars. The basic weapon of German
chemical warfare troops is the 105-mm mortar,
two models of which are known. In addition to
the 81-mim mortar, the Germans have a 12-cm
mortar that is identical with the Finnish 12-cm
mortar made by Tampella. They also have
copied the Russian 12-cm mortar. Revolutionary
in design are the 20-cm and 38-cm spigot mortars.
While these mortars are primarily intended for
the destruction of obstacles, minefields, and gun
emplacements, smoke shells are provided and
there is apparently no reason why gas or incen-
diary fillings could not be substituted for HE.

d. Howirzers. Smoke shells are provided for
two types of light field howitzers of 105-mm
caliber and three types of 150-mm heavy field
howitzers. Projectiles weighing 80 pounds filled
with blister and choking gases, for the heavy
field howitzers are reported.

e. ProjeEcTORs. Two general types of rocket
projectors have made their appearance during the
current war: the Nebelwerfer (literally, smoke
projector) and the Schweres Wurfgerit (heavy
throwing apparatus). For details of these wea-
pons see Section VII of Chapter VII.

f. SyokE GENERATORS. (1) General. Smoke
generators are often referred to as “thermo-gen-

UIiCLadqnmn_D TM-E 30-451
erators” due to the fact that they produce smoke
by the “hot” process, namely, by the combustion
of the smoke materials. They may be stationary,
thrown by hand or rifle, or by dischargers mount-
ed on tanks. Also, they may be fastened on floats
or buoys for amphibious operations,

(2) Swmoke Candle 39 (Nb.K.39). This
smoke generator consists of a metal can, 534
inches high by 314 inches in diameter, provided
with holes in the top for smoke emission, Tt
weighs approximately 434 pounds and is painted
green, with two white bands around the body.
The Berger-type smoke mixture, consisting of
two parts of zinc dust to three parts of hexa-
chlorethane, is fired by a pull type igniter and
burns from 4 to 7 minutes.

(3) Swmoke Cyvlinder (Rauchrohr). Designed
primarily for use against tanks, this munition
consists of a cylinder 10 inches long with a diam-
eter of 1 inch. Tt contains 74 ounces of a smoke
mixture composed of zinc, magnesium, and hexa-
chlorethane.  Its total weight is 11 ounces. Ig-
nited by a pull type igniter, it burns 3 to 4 min-
utes, emitting a dark gray smoke.

(4) Long-Burning Smoke Generator (Lange-
kevzer 42, NOD.KL 42).

generator is a green, cylindrical metal container

This long burning smoke

with an over-all height of 19 inches and a diam-
eter of 69 inches. It contains approximately 36
pounds of a smoke mixture consisting of zing,

zine (or ammonium) chloride, and hexachlore-

Figure 129—28/32'em Schweres Wurfgerdt 41 emplaced for launching incendiary rockets.
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Figure 130—Smoke candles: ND.K39B, NO.K.5 398, und N7 N3

thane. Its total weight varies from 35 to 49
pounds.  The jgnition is electrical or hy means

of a pull wire. The generator burns 15 to 30
minutes, enntting a whitish gray smoke sufficient
to provide a screen 200 vards wide, 400 to 500
vards long and 40 vards deep under favorable

conditions.

(5) LIrencl smoke  floals.

are” reported 1o have used French 132-pound

smolke floats consisting of a container, filled with

Gierman  L-boats

serger Mixture, a flotation device, a lid, and an

igniter.  The emission period is 4 {o 5 minutes.

Figure 131 —Nwmoke evlinders, Rauchrilre Nb. 39.

VHI—I116
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g. SMOKE GENERATOR DPROJECTORS FOR AR-
MORED VemicLes.  The Ps.Kpfw.ll and Ps.
Kpfw.’I are provided with smoke generator pro-
jectors (dischargers), which are mounted on cach
stde of the turret. They consist of three evlindri-
cal tubes, 6 inches in length by 3.7 inches in diam-
cter, mounted on a hracket one above the other at a
fixed eclevation of 45 degrees, but slightly splayed
to give a lateral spread to the generators.
Nb.KN.39 smoke generators are fired from inside
the turret. Panther and Tiger Model B tanks
are fitted  with smoke generator dischargers
mounted flush in the right rear top of the turret,
at an angle of 00 degrees to the turret roof.
They are mounted in a circular ring in such a
manner that they may be traversed through 300
degrees.  The barrel, 714 inches long by 33%
inches in diameter, is fitted with a breechblock.
The firing mechanism is operated by a trigger
from within the tank, projecting the Nb.K.39
smoke generators,

h. Smoxe Srravers.  Smoke spravers (Nebel-
serstauber)  disseminate a liquid smoke-produc-
ing material by the application of compressed
atr.  The smoke liqquid, generally  chlorsulfonic
acid, is atomized or dispersed as minute particles
which vaporize and quickly condense again as
very fine droplets by absorption of water vapor
from the atmosphere.  The process is “cold” as
distinct from the “hot” process of the smoke
generator. The Germans have a variety of smoke
sprayers for diverse uses: stationary, portable,
mounted on vehicles or tanks, carried on board
ship or aireraft, and floating on buoys.

i. GRENADES.  Nebelhandgranate 39 and 47 are
smoke hand grenades containing a hexachlore-
thane mixture. They are of similar design.
Joth are painted green and are distinguished by
the inscription N'b. Hgr. 39 (or 41) in white,
with a white broken line bencath the lettering.
The Germans have two types of glass hand gre-
nades, known as Blendkorper 11T and Blendkor-
per 2H, charged with a mixture of titanium tetra-
chloride (FM) and silicon tetrachloride. They
also have incendiary frangible hand grenades of
the Molotov-cocktail type, consisting of a pint
glass hottle filled with a mixture of benzene and
creosote oil. - This type is intended primarily for
uge against tanks,

J. Gas Mines. The German gas mines are
referred to as spray canisters (Spruhbiichse).
They are used by the ground forces for con-
taminating ground, roadblocks, buildings, or in-

TM-E 30-451

Figure 134.-~rangible sinolke grenade, Blenkdrper 111

accessible places. They are alzo used for haras-
sing landing parties on tidal heaches and for de-
laving armored vehicles and troops. The mines
can be laid at the sides of roads, under bridges,
in woods, or in other convenient locations and
may be actuated by time mechanism or pressure
fuzes,  One mine can contaminate an area of 20
to 23 square meters,

k. Brrk Coxtaanizarion,  Any liquid-spray-
ing apparatus (Spruhgerir) may he used for bulk
contamination.  Tanks, armored cars, and trucks
may be cquipped with apparatus for spraying gas
and smoke. Chemical trucks are included in the
equipment for the special gas companies,  The
special spraving apparaius of (he decontamina-
tion battalions is a potential contaminating ap-
paratus as welll sinee 1t may readily be used for
offensive purposes. spraving hguid “gases” in-
stead of decontaminating liguids.

L Moviee Foase Trvowees, A flame throw-
er is a pressurc-operated apparatus which projects
a jet of liquid ignited as it leaves the gun.  Tts
essential features are: a fuel container, a device
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Figure 135.—Frangible smoke grenades, Blendkiorper 2H.

for forcing the fuel out of the container, a pro-
jecting tube with a nozzle at its end, and an ig-
niting system to set the jet of fuel aflame. The
principle types developed by the Germans are as
follows:

(1) Flame thrower, portable, Model 35. This
is the type with which Germany started the
present war. It is a modified version of the 1918
model. Both fuel and compressed nitrogen con-
tainers are housed in one cylinder. The nitrogen
is used for propulsion of the fuel, which is ignited
at the nozzle by a jet of hydrogen flame. Both
ejection and ignition of the fuel are controlled by
the same trigger placed on the top of the gun. It
can fire ten one-second bursts as far as 30 yards.
Weighing 79 pounds it is too heavy for a single
man in action.

(2) Flame thrower, portable, Model 40. This
is a “lifebuoy-type” flame thrower, weighing

Vii—118

only 47 pounds. However, the decrease in weight
has been accomplished by a one-third reduction
in fuel, as compared with the Model 35. The
range is unaltered.

(3) Flame thrower, portalle, Model 41. This
consists of two cylinders, one for fuel and the
other for compressed nitrogen. The complete
apparatus weighs 35 to 40 pounds. Ignition is
by hydrogen, which flows over an electrically
heated wire at the nozzle, where it is lighted and
in turn sets the oil afire.  Firing is by the “hot”
method : the oil is ignited each time the trigger
is pulled: thus, the target can not be first sprayed
with oil and then set afire. Five blasts can be
fired, producing a flame of 700 to 800 degrees
centigrade.

(4) Flame thrower, portable, Model 42. 1In
appearance it is similar to Model 41, but is slight-
ly shorter and differing in one essential point:
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the ignition system. The hot-spot hydrogen jet
ignition system of the older model has been re-
placed by the cartridge system. This consists of
a cartridge magazine in which there are ten rim-
less, blank, 9-mm pistol cartridges, loaded, fired,
and ejected in automatic succession at each pull
of the trigger. Since the fuel ejection and the
firing mechanisms are operated by the same trig-
ger the result is the “hot-firing”, wherein prior
drenching of the target with oil is impossible.
The jet of the fuel is set afire at the instant it
leaves the nozzle. The apparatus weighs about
30 pounds empty and up to 40 pounds full. It
holds approximately 714 gallons of fuel, a black
oil smelling like creosote. The fuel ejection is
by compressed nitrogen gas under a pressure of
441 pounds per square inch. There is no reduc-
ing valve on the nitrogen line. The oil is suf-
ficient for 5 to 6 blasts, each lasting 3 seconds,
reaching a range of 25 to 35 yards.

(5) Para-Flame Thrower (Einstoss Flammen-
werfer). This is another variety of the portable
flame thrower. It is the standard one used by
the paratroops and also is used to a great extent
by the S§. It weighs 2334 pounds. The fuel is
the usual black liquid used in other German
flame throwers. It 1s fired from the shoulder,
throws a flame 38 yards long, lasting 2 to 3 sec-
onds. It is said to possess a constant, steady
pressure producing an even flame. Also, it is
claimed that it can be aimed accurately.

(6) Trailer flame thrower. This is a flame
thrower that bears a resemblance to a “field gun”,
since it 1s mounted on a chassis and is towed by
a motor vehicle. Fitted on the frame is a box-
shaped sheet metal body which contains the fuel
tank, the pump, and the engine. The fuel tank
is 4 feet 1114 inches by 1 foot 974 inches, and
holds 40 gallons of creosote oil. The pump is a
gasoline engine-driven, centrifugal pump. The
flame gun is mounted on a spigot on top of the
fuel tank to facilitate traversing ; the gun itself is
carried on trunnions to permit clevating and de-
pressing. It can be traversed 45 degrees each
way and elevated between + 30 degrees and —10
degrees. The fuel is ignited by an electric spark
and the flame will last 24 seconds at a range of
45 to 50 yards, using 1.46 gallons of fuel per sec-
ond. It has an over-all length of 7 feet 11 inches
and weighs 900 pounds. When operating it
makes a noise which can be heard easily at a
distance of 300 yards.

UNCLASSIFIED
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(7y Flame thrower on armored car  (half-
track) (Sd Kfz 251.)
mounted on the rear of an ordinary 3-ton hali-
track armored vehicle, but are controlled from the
front seat next to the driver.  The flame throwers
may be traversed 160 degrees. Length of hose
is 11 yards. The tank holds 185 gallons of the
usual German flame thrower-fuel, A centrifugal

Two flame throwers are

pump propels fuel with a consumption rate of 2
gallons per sccond.  The fuel is sufficient for 80
bursts of 1 to 2 seconds each at a range of 40
to 50 vards. The weapon is fired by an electro-
gasoline system,

(8) Flame thrower on Panzerjidger 38 Chassis.
(le. Pz, Jiy. 38 Chassisy. The flame thrower is
mounted offside on the front of the self-propelled
Panzerjiger 38 The fuel capacity is 154 gallons,
with a consumption rate of 1.8 gallons per second.
Fuel release is controlled by hand through a 14-
mm nozzle. The range is 55 to 66 yards.

m. StatioNary Fraye Torowers. (1) Gen-
eral. These are called .{bwehr Flammenwerfer
by the Germans, a nomenclature that implies the
defensive nature of the weapons, They are also
known as static flame throwers, emplaced flame
throwers, fougasse flame throwers, and flame
thrower mines. The latter name is probably due
to the fact that they arc buried directly behind
minefields or are dispersed among the mines to
“thicken up” the defense and fired by remote
control.  Usually they arc emplaced behind wire
entanglements facing in the direction of probable
attack to cover road blocks, landing beaches, har-
bor walls, and to act as movable obstacles at a
gap in defense walls. They are buried at inter-
vals of 12 10 30 yards, well camouflaged, leaving
only the horizontal muzzle projecting above the
ground. Groups of emplaced flame throwers are
controlled from a central point, usually a small
pillbox, and are operated cither by remote electric
control or by trip-wire mechanism.,

(2) Emplaced flamc thrower  (Abwelrflam-

menwerfer 42).  (a) General.

This apparatus
consists of fuel container, flame tube, and propel-
lent contammer.  Necessary accessories are slow
burning powder propellunt, electric squibs, wire,
storage batterv, and tfuel.
height of 2 feet 6 inches.

It has an over-all

(b)Y Fuel container. The fuel container is a
cylindrical tank 21 inches high and 1134 inches
in diameter. It has iron carrying handles, and a
capacity of 8 gallons. I'he fuel is a black viscid
liquid smelling like coal tar. It is a mixture of
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Figure 136.—German static flamethrower.

pitch and light, medium, and heavy oils. It is
a little thicker than the usual flame-thrower oil.
The fuel tank holds 7.7 gallons.

(¢) Flawme tibe.

metal pipe rising vertically and centrally from

The flame tube is a 2-inch

near the hottom of the fuel container ; after pass-
ing through the top it curves and extends hori-
zontally a distance of 20 inches. This gives the
apparatus a total height of 30 inches.

(d) Propellent container.

10 inches high by 254 inches in diameter. It con-

This is a cylinder

tains slow-burning powder, an ignition squib, and
firing wires.  The propellent powder is either
black powder or a mixture of nitrocellulose and

diethylene glycol dinitrate.

Viil—120

The pressure pro-

duced by the explosion of the propelling charge
cjects the Tuel

(¢) Performance. Bothe clectrical squibs fire
simultaneously into the pressure chamber.  One
ignites the propellent powder which  generates
pressure to force the fuel out through the flame
tube: the other ignites the fuel as it passes out
of the nozzle.  There is an ignition composition
of aluminum and barium nitrate at the nozzle.
The flame, 5 vards wide and 3 vards high, lasts
1V4 seconds.  The range is 30 vards.

n. Frase-Thnrower Taswks, (1) General.
These are tanks in which tlune throwers are
mounted.  The flame thrower and its accessories,
the fuel tanks,

pump, engines, and ignition systemn are all so

rojecting hose, gas evlinders,
b bt B
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Figure 137 —Pz. K[vftu.l 11, Model L, flamethrowing tank.

housed in the turret that the vehicles preserve the
external appearance of ordinary tanks. They
have undergone several modifications and some
are obsolescent,

(2) Flame-Thrower Tank Pz, Kpfw. II (F)
(Sd. Kfz. 122). This tank has two flame throw-
ing projectors, each mounted in a small turret
well forward on the track guards but operated
electrically from panels in the turret. The tur-
rets have a traverse of 180 degrees, elevation of
20 degrees, and depression of 10 degrees.
Seventy gallons of fuel are kept in two tanks
mounted externally on the track guards. The
fuel tanks are protected by shields. Fuel is pro-
jected by compressed nitrogen. It is sufficient
for 80 shots of 2 to 3 seconds duration at a range
of 35 yards. Ignition is by acetylene flame.

(3) Flame-Thrower Tank Pz.Kpfw. 111, Modcl
L. A flame thrower in the turret replaces the
normal 50-mm gun (5 om Kw.K.39), which it
resembles outwardly. Traverse is 360 degrees, and
elevation is from —I10 degrees to -}-20 degrees.
The fuel is a black, sticky oil smelling of creosote
and is sufficient for 70 to 80 shots of 2 to 3
seconds duration. The range is 55 to 65 yards.
The fuel, 225 gallons, is carried in tanks mounted
inside the right and left side.

5. Aerial Weapons

a. Cuemicar Bomss. (1) 10-Kilogram (22
pounds) Fragmentation Bomb (GC 10). This is
a toxic smoke and high explosive Bomb. It con-

tains an arsenic filling, identified by the Germans
with a blue cross,

(2) 50-Kilogram (110 pounds) Mustard Gas
Bomb (GC 50). This bomb has a highly sensi-
tive impact fuze, with cither o small bursting
charge for ground contamination or a large burst-
ing charge for antipersonncl effect.

(3) 250-Kilogram (530 pounds)y Mustard Gas
Bomb (KC 250 GB). This homb has a time fuze
which is set to function about 330 feet above the
ground. The bomb will contaminate an area of
about 6,000 square yards, It is possible that the
Germans have gas hombs of larger caliber. A
“green cross” (KNC 500) bomb has been reported
with a choking-gas filling.

b. Smoxe Bowmss. (1) NG 50 Smoke Bomb.
This bomb has a ficld gray body with white nose.
It may have four white vertical stripes or two
white bands painted on the body. Tts over-all
length is 2 feet 7 inches.

(2) NC 50 II"C. This bomb is for use on
It has a field gray or silver body with
Four yellow vertical stripes may
appear on the body. It is 3 feet 7 inches long
and 734 inches in diameter. The filling is a
Berger Mixture or hexachlorethane.

(3) NC 250 S. This bomb is similar to the
Flam. C 250. Tt is painted silver with a white
band and N'C 250 painted hetween the filling plug
The nose is white, and
There are two sizes of

water.
yellow nose.

and suspension socket.
the tail is olive drah.
this bomb, one weighing 242 pounds and the other
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418 pounds. The filling is chlorsulfonic acid and
sulphurtrioxide,

c. INCENDIARY Bowss. (1) 7-Kilograin Bomb.
Specimens of this bomb may bear designations
Bl E1, Bl E1 Z, and Bl 1 7ZB.
weigh about 2.75 pounds cach. The body is painted
The diameter is 2 inches,
The filling 1s

All types

aluminum or green.
and over-all length 1314 inches.
0.44 pounds of thermite.

(2) 2-Kilogram Bomb. This homb has the des-
ignation B2 E1 Z and weighs about 415 pounds.
The body color is aluminum or light green. The
filling includes TNT or amatol in addition to ther-
mite. The diameter is 2 inches, and the over-all
length is 20.7 inches.

(3) Oil Incendiary Bomb (Brand C 50 A).
This bomb weighs 99 pounds. It is painted field
gray, with red under the tail, a red band encircling
the body, and a vellow stripe on the tail conc.
The body diameter is 8 inches, and the over-all
length 43.2 inches.  The filling is 15 liters (3.3
gallons) of a mixture of 86 per cent henzene, 10
per cent rubber, and 4 per cent phosphorus. It
has a bursting charge of picric acid.

(4) Incendiary Bomb C 50 D. This is iden-
tical in marking, dimensions, and body color with
the C 50 A. However, it is filled with white
phosphorus, and this is indicated by a small red
bottle painted on the bomb.

(5) Flam. C 250. This homb weighs 240
pounds. It is painted green with a red nosc,
two blue tail rings, and two red bands. ‘The
diameter of the body is 2 inches, and over-all
length is 64)% inches.
oil, weighing 110 pounds, composed of crude otl,

Tt contains 16 gallons of

aluminum, magnesium powder, and woodmeal-
petroleum igniting mixture.
is 2.65 pounds of picric acid and TNT.

(6) Flam. C 250 B and Flam. C 230 C. These
bombs are identical with the Flam. C 250 except
markings. The type B and C bombs are painted
dark blue or gray and have two red bands encir-
cling the body.

(7) Brand C 250 A. This bomb is painted
ficld gray with a red undertail. Tt measures 1414
inches in diameter and 647 inches in length.
The filling, 15.8 gallons, is a mixture of 87.7 per
cent petroleun solvent, 11.7 per cent polystyrene,
and 0.5 per cent phosphorus. The bursting
charge is picric acid.

(8) Flam. C. 500 C. This bomb is painted blue
or gray and weighs 440 to 460 pounds.

Vitl—122
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& Srray Taxks. Al German aireraft smoke
sprayers, S 100, § 125, 5 200, and § 300, are
similar in construction.  They make use of a
smoke acid mixture and are operated by gas pres-
sure. The sprayer is a cyhindrical apparatus
housing an acid container, a sniall cylinder or bot-
tle of compressed air, air lines with valve, and
emission pipe. and nozzle. Tt is carried external-
Iv on the aireraft and can be jettisoned at will,
The smoke acid is ejected by compressed air at
45 pounds per square inch. Tt may be filled to
two levels. When charged at low level, it has a
weight of 351 pounds: charged at high level it
weighs 827 pounds, holding 482 and 738 pounds
respectively.  The liring is done clectrically by
operating a magnetic valve,  lmission may be
interrupted and re-started at will.

Section VII. FIELD RANGES AND
COOKING EQUIPMENT

I. General

Various types of fickd ranges and other cooking
cquipment are issued to units of the German
Army.  The most important of these include:
rolling ficld kitchens, field ranges, fireless cookers,
and cooking outfit, 15.

2. Rolling Field Kitchens

a. GExErRAL.  Horse-drawn rolling field kitch-
ens are issued to non-mechanized units. The
large rolling field kitchen will serve 125 to 225
men; the small rolling field kitchen, 50 to 125
men.  Smaller units do not receive field kitchens
but get either fircless cookers or cooking out-
fits, 15.

Figure 138 —=The rolling fietd kitchen ready for
traveli
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Figure 140 —German dough miver.
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Figure 141.—Small field range mounted in truck.

b. Limeer AND TrA1LEr. The rolling field
kitchen consists of two parts: the detachable
limber and the trailer, on which the field range
is mounted. It is drawn either by two or four
horses. The limber, on which the driver and
cook may ride only during rapid marches, is used
to transport most of the supplies, including the
extra iron rations which are carried for emer-
gency use only. After the kitchen has been set
up, the limber may be used alone to get additional
supplies. Under some circumstances the rolling
field kitchen without the limber is issued to motor-
ized units, and additional supplies are carried in
the light truck used to move the kitchen.

c. CoorinGg UTENSILS. (1) Range. The
range itself, mounted on the trailer, can burn
either coal, coke, briguettes, or wood. The fol-
lowing is considered the normal issue of fuel:

Large Swall
Ficeld Kitchen Field Kitchen
Briquettes . ............. 187 pounds 66 pounds
or Wood ............... 82 pounds 29 pounds
or Briquettes ........... 77 pounds 33 pounds
and Wood ............. 48 pounds 13 pounds
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Figure 142.—Larye field vanye mounted in truck.

The range normally is uswl as a fireless cooker,
especially when underway.  IMires are built in the
fire boxes, but as soon as steam starts to escape
from the safety valve the fire is banked and
allowed to go out. This practice both saves fuel
and prevents revealing the unit’s position by the
smoke.

(2) Stew kettle. The main part of the range
is a large stew kettle, a kind of double boiler
which has a second slightly larger shell around
the food kettle. A special liquid between the
inner and outer kettles keeps the heat evenly
distributed and prevents burning. The double
shell cover is provided with a safety valve. The
actual capacity of the kettle of the large range is
200 liters (53 gallons), and its cooking capacity
is 175 liters (46 gallons). The small range holds
125 liters (33 gallons) and can cook about 110
liters (29 gallons) of soup. stew, boiled meat,
or vegetables at one time.

(3) Coffee ketile, The coffee kettle has a sin-
gle shell but a double cover with a safety valve.
Ninety liters (24 gallons) of coffee can be pre-



I MARCH 1945

pared at one time in the large range, and 60 liters
(16 gallons) in the small one. There is a faucet
to draw off the coffee. There is also a broiler
in some of the ranges. All have a separate fire
box, but use the same chimney.

(4) Food containers. After the food has
been prepared, it may be transported forward in
insulated food containers, six of which are pro-
vided with each large rolling field kitchen, four
with each small one. These containers hold 12
liters (about 12}4 quarts) and weigh about 18
pounds. They consist of an inner and an outer
container with air space between them to act as
insulation. Special carrying harnesses may be
attached to the rings at the four corners of the
back.

3. Field Ranges

Tield ranges are provided for motorized units.
These consist of the same type ranges as used
with the rolling field kitchen mounted on a stand
in the back of a truck. The supplies which ac-
company the range are packed in a special chest.

4. Fireless Cookers
Either large or small fireless cookers may be

SREOTOTIn
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provided for units of less than 60 men. The
large fireless cooker outfit, which weighs 77
pounds, has an insert kettle of 25 liters capacity,
while the small one, weighing 53 pounds, has a
pot of 15 liters capacity. A cooking fork,
butcher’s knife, and ladle, as well as a coffee
sieve complete the outfit.

TM-E 30-451

5. Cooking Qutfit, I5

This 29-pound cooking outfit is issued to groups
smaller than those using the fireless cook-
er. It consists of three nesting pots of 9, 10,
and 12 liters (2 to 214 gallons) capacity, with a
ladle, 10 plates, and 10 combination fork-spoons.

6. Bakery Equipment

a. BAxe Ovenx TraiLer. The German field
bake oven consists of a trailer with draw-hearth
type ovens, heated by the steam-pipe principle.
Seven trailers are issucd per bakery company.

h. Dovert Mixer. The German dough mixer,
mounted on a single axle trailer, is operated by
a gasoline engine. Two are authorized per
bakery company.
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CHAPTER IX
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INSIGNIA, AND

INDIVIDUAL EQUIPMENT

ARMY UNIFORMS

Section .

|. General

a. PREWAR DEVELOPMENTs. In peacetime the
German Army provided its personnel with both
a service and a field unifom. The service uniform
is an extremely gaudy form of dress. Its purpose
was to promote enlistments, and to induce soldiers
to vie for the various embellishments awarded for
skills, service, and rank. The field uniform was
designed to retain these advantages as far as pos-
sible, while at the same time providing a prac-
tical field uniform. Its designers bore in mind
considerations of comfort (fit, warmth in cold
weather, coolness in hot weather, body ventila-
tion), utility (adequate pockets, and support for
individual equipment, arms, grenades, and ammu-
nition), and security (relative inconspicuousness
in different seasons and in different types of ter-
rain).  Because of anticipated strategic and
production conditions, economic factors had great
influence on the field uniform. In particular, the
necessity of stockpiling wool and cotton against
probable wartime shortages caused the Germans
to mix about 30 per cent of rayon with the wool
of the uniform cloth. So carefully was this ma-
terial prepared that the resultant uniforms suf-
fered little actual loss of thermal efficiency and
wearing quality.

Armored and mountain troops were provided
with special uniforms, while special clothing items
were furnished personnel engaged in various
other special tasks or on duty in unusual weather
conditions. Nevertheless, prior to 1939, therc was
a remarkable degree of standardization in Ger-
man Army uniforms, and an equally remarkable
emphasis upon retention of traditional features
and appurtenances designed to improve individual
morale and to cultivate arm and unit esprit de
corps.

b. WARTIME DEvELOPMENTS. The prolonga-
tion of the war into 1942 resulted in a need for

simplification of the field uniform, and in the
use of a poorer quality cloth. By the winter of
1943-44, the average wool content of the field
uniform cloth had sunk to approximately 50 per
cent, with some uniforms dropping as low as 40
per cent. The wool itself was of low quality be-
cause it had been re-worked. These recent field
uniforms present a shoddy appearance even when
new; they also have very poor thermal insula-
tion, and when wet lack strength. The press of
economic conditions resulted in the introduction
on 25 September 1944 of an entirely new field
uniform—the Model 1944. This uniform will re-
place that designed in 1936 as stocks of the latter
are exhausted. The new field uniform is designed
to conserve resources and to permit production
by relatively unskilled labor.

As the quality of the uniform has decreased,
the German High Comand has sought to bolster
morale by exploiting to the utmost the esteem-
building effect inherent in badges, awards, deco-
rations, and arm bands, as well as marks of special
units, rank, and specialty. German troops have
prized these various symbols so highly that they
usually wear them on the field of battle, even
though personal sccurity is compromised by nul-
lification of protective coloration, by permitting
the singling out of key or expert personnel by
enemy observers and snipers, or by facilitating
the operations of Allied intelligence. Indeed, such
has been the disregard for security on the part
of noncommissioned officers and men that they
have worn silver instcad of dull gray insignia
whenever the former has been procurable.

Further recent developments include the provi-
ston of additional special uniforms required by
the development of specialized troops and the
necessity of campaigning under unforeseen condi-
tions of extreme heat and col!d. The service uni-
form has been confined to officers already own-
ing them, officer candidate battalions, higher staffs
in the rear, permanent parties of service schools,
and similar personnel.

IX—1I
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2. Service Uniform

a. GENERAL. Whereas many armies have both
dress and service uniforms, in the German Army
the service coat (Waffenrock) and trousers serve
as the basis for the following varieties of dress:

(1) Gesellschaftanzug. This is the dress uni-
form, which in turn is divided into grossen (cere-
monial) and kleine (ordinary) Gesellschaftarnzug.
Long trousers and high black shoes always arc
worn with this type of uniform. Officers may
wear white jackets during appropriate scasons.

(2) Ausgehansug. This is a type of uniform
which might be termed “walking-out dress”. In
the peacetime Army, it was a most important uni-
form, since it gave noncommissioned officers and
enlisted men an opportunity to display themselves
while on pass. It includes service cap, service
coat, long piped trousers, high black shoes, and
black belt with saber (for senior noncommissioned
officers) or decorative bayonet (for junior non-
commissioned officers and men). Decorations and
awards may be worn, together with a colored tas-
sel on the sword or bayonet. For officers and se-
nior noncommissioned officers, this tassel indi-
cates rank; for others, it indicates by its color
the wearer’s unit within the regiment.

(3) Meldeanzug. This uniform, much like
“walking-out dress”, is worn on minor occasions.

(4) Dienstanszug. This is the service dress
proper, worn when attending classes, on duty in
an office, or performing other duties not calling
for the field uniform.

(5) Paradeanzug. This uniform is similar to
“walking-out dress”, but resembles the field uni-
form in that steel helmet, boots, and (for enlisted
men) cartridge pouches are worn.

b. SErVICE CoaT. The service coat (Plate 1),
which forms the basis for all these uniforms, is
highly decorative. The same basic formfitting coat

Figure 1—Army national emblem, worn on the right

breast of the field and service coat and on the front of

caps. The eagle is silver or gray, on a dark green back-

ground. The background is black for the black uniform.
Navy personnel wear a similar gold eagle.
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is used for all ranks. The base color is the warm,
field green known to the Germans as “field gray”
(feldgraw). Collar and cuffs are covered with a
dark bluish-green imitation velvet, which also ap-
pears as the base for any sleeve insignia that may
be worn. The front edge of the eight-button coat
opening, the lower edge of the collar, and the up-
per part of the cuffs are piped in the color of the
wearer’s arm. Fancy silver patches with buttons
are worn on the cuffs. These patches, together
with the collar patches, are each mounted on a
velvet base dyed in the color of arm. Noncom-
missioned officers wear silver braid on the upper
edge of collar and cuffs, and around the shoulder
straps. They therefore present an even gaudier
appearance than commissioned officers. Officers
and noncommissioned officers of the Reichswehr
may wear Reichswehr coats with proper insignia
as service dress (Plate II). These coats also are
worn sometimes in the field. Though service coats
are of wool, officers may have cotton ones pri-
vately tatlored for summer wear.

c¢. SErvice Trousers. The service trousers or
breeches made of bluish-gray wool cloth, are
piped along the sides in the color of arm. On
both sides of this piping General Staff and general
officers add a broad stripe in the proper color.
Officers may wear service breeches in the field.

d. Service Cap. The service cap is similar
to the U. S. Army service cap, but is upswept to
give the wearer the appearance of height. The
visor is black, with a silvercorded chin strap for
officers, and a black leather strap for noncommis-
sioned officers and men. The cap band is of dark,
bluish-green imitation velvet (blue-gray for
Sonderfiihrer), piped top and bottom in the color
of arms. Piping also appears around the crown
of the cap. The cap cover is field-gray. The na-
tional emblem (an eagle, stylized differently for
the different Armed Forces and Party organiza-
tions), and below it the national colors (black,
white, and red) surrounded by oak leaves, are
worn on the cap front. Officers often wear serv-
ice caps in the field.

3. Field Uniform

Since anticipated economic conditions precluded
the provision of both service and field uniforms
for all German Army personnel, the German
Army field uniform was designed to perform the
dual purpose of field and service uniform. It
therefore retains as many of the morale-raising
features of the service uniform as possible. In
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wartime, the field uniform is worn in combat and
on all occasions except those that call for a fatigue
or work uniform. As the war has progressed, the
number of embellishments worn on the field uni-
form has tended to increase, except where eco-
nomic conditions have interfered. The field uni-
form includes the following components (some
of which have undergone changes during the war
as noted) :

a. HEADGEAR. (1) Steel helmet. The pres-
ent steel helmet, M1935, is used by all branches
of the German Armed forces, although some
World War I helmets as well as Czech and Ital-
ian helmets still are in use. The M1935 is a
smaller and lighter version of the World War 1
German helmet, from which it can be differen-
tiated by the absence of facepiece lugs which
characterized the old helmet. It comes in five
basic sizes, which weigh from 1.8 to 2.7 pounds.
Two ventilation holes are furnished at the sides.
The suspension consists of an adjustable, leather-
padded, spring-aluminum band, secured at the
sides and rear of the helmet by three cotter
keys. The chin strap is leather. Prior to the war,
the national colors were worn on the right side
of the helmet and the national emblem on the left
side. These emblems are no longer worn.

(2) Old-style field cap. The old-style field
cap (Plate I) is of field-gray wool-rayon cloth. It
is cut similarly to the U. S. WAC garrison (over-
sea) cap, except that the turn-up is scalloped
downward in front. This scallop is provided so
that the eyes are left uncovered when the turn-
up is lowered to protect the neck and ears. The
front of the cap is decorated with the national
emblem and the national colors. An inverted “V”
in the color of arm at one time enclosed the na-
tional colors. Officers wear silver braid around
the top of the crown and along the edge of the
scallop (Plate IT). The cap is designed to be worn
under the steel helmet.

(3) M1942 field cap. The M1942 cap is an
early type of field cap, tried out in 1936, and re-
issued in 1942 as a new type. It resembles the old-
style field cap, except that the turn-up is buttoned
in front (Plate IIT). The turn-up flaps may be
buttoned across the chin.

(4) M1943 field cap ( Einheitsmiitze). In 1943
a visored wool-rayon cap was introduced (Plate
III) for all types of troops. Like the mountain
cap and M1942 field cap, the turn-up may be used
to protect the ears and back of the neck, with the
buttoned flaps securing across the chin. The turn-
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Figure 2—Field Cap M1942. The mountain cap and the

Field Cap MI1943 may be worn with the turn-down but-

toned across the chin. The toque is shown worn under
the cap.

Figure 3.—Believed to be the MI1944 Field Uniform
coat. The material wmncorporates a large amount of rayon.
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Figure 4.—Latest tvpe of field uniform trousers with
built-in cloth belt, known as Rundbundhosen. The belt
buckle showu is that of the Waffen-55.
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up feature 1s unhandy and metfective, even if the
winter wool toque s worn underneath the cap.
National emblem and colors are worn as on the
other types of cap.

(5) Toque.
sued to protect the head and necek in cold weather.

A wool-ravon knit toque 1s is-

It may be worn under the cap or helmet (Lgure
2).  This toque 1% not a halaclava helmet, but
consists of an unshaped sleeve with neck and face
openings.

b. Boby Croriiixe. 1) Coat. The coat
( Ireldblise ) has appeared in several models,

(a) Prewar coat. The prewar coat was de-
signed to be as handsome as possible, while at the
same tine providing a comfortable, practical, field
coat affording maximum sceurity  and utility.
Four pleated patch pockets are provided, with an
mner pocket along the lower part of the right
front flap for the first-ard kit The grav-painted,
stamped metal buttons are quickly removable, and
are standard for all Armed FForee uniforms, The
sleeve ends are split =0 that they may be buttoned
fairly snuglyv around the wrist. The collar 1s built
like the collar of a U, 5. shirt, except that it is
stiff and is worn without a tie. Unul 1943 the coat
collar was protected by a sweat band ¢ KNragen-
binde) which buttoned to the mside of the collar.
The coat collar was designed to be worn closed,
although the collar hooks and top coat button
might be freed in the ficld. Support for personal
cquipment is furnished by two adjustable metal
belt holders in both front and rear. These coats
were furnished with dark, bluish-green, inntation
velvet collars and shoulder straps. Similar mate-
rial was used as a backing Tor the national emblem
worn on the right breast (often mistaken for an
aviator's wings), and for chevreons and specialty
badges.

Officers’ prewar field coats are similar to those
for noncommissioned otficers and men, except that
cuffs are worn. Officers, however, may wear the
issue coat with proper insignia. General officers
wear gold buttons and a gold national emblem.
Chaplains’ coats alwavs have been distinguished
by lack of shoulder straps.
chase their uniforms privately, some officers have

Since officers pur-

acquired cotton field uniforms of field-gray color
for summer wear.

(b)Y Wartime changes.  As mentioned above,
material shortages and production ditheulties re-
sulted in a lowering of the quality of the coat ma-
terial.  Desides the shoddy  appearance of the
newer coat, the most noticeable differences are the



I MARCH 1945

TM-E 30-451

Iigure 5.—Field gray uniform for crews of self-propelled guns. These units now wwear death’s head collar patches.

absence since mid-1943 of pocket pleats. and the
use of straight-edge instead of pointed pocket
flaps. The color of the cloth also tends towards a
gray rather than a warm green. (Compare in
Plate I the private in fleld uniform, who wears
the prewar coat, with the first sergeant in moun-
tain uniform, who wears the later type of coat.)
Necessity finally has compelled adoption of the
Model 1944 coat (see Iigure 3), the main ap-
parent differences of which are tailoring modifi-
cations permitting the use of less skilled labor
and the conservation of materials,

(2) Trousers. (a) Prewar trouscrs. Until
1943, full trousers of the same field-gray material
as the ficld uniform coat were issued to the Ger-
man Army. Suspenders are used with this type
of trouscrs which have two sets of suspender but-
tons sewn in place. Many of these trousers have
reinforcements in the seat. Many have semi-
breeches legs, so that the leg ends easily may be
fitted into the marching boot. Two slanting but-
toned front pockets, a buttoned hip pocket, and a
watch pocket with ring are provided. The trousers
may be tightened at the waist by means of two
tapes and a metal buckle in the rear.

(bY Belted trousers (Rundbundhosen). In

1943 the German Army was issued field uniform
trousers with built-in ¢loth helt after the style of
Afrika Korps clothing. The decision to drop sus-
pender trousers was governed by two consider-
ations: the impracticability of suspenders when
only shirt and trousers< are worn, and the incon-
venient and. under combat conditions, dangerous
necessity of removing the coat and battle equip-
ment to let down the trousers. These trousers are
still cut high. Like ski or mountain trousers, the
legs arce tapered to fit into leggings or shoe-tops.

(3) Owercoat. The double-breasted six-bul-
ton, wool-rayon overcoat is standard for all ranks,
except that general officers wear gold buttons and
have red lapel facings (and administrative offi-
cials i general-officer grades wear dark green
facings). Collars, once of dark, bluish-green imi-
tation velvet, now tend to be plain ficld-gray wool.
The coat, which is cut narrow at the waist, flares
at the bottom, and has two side slash pockets. The
ordinary leather belt may be worn, run through
slits on the side so that it runs inside the rear of
the overcoat without interfering with the cloth
belt at the back., Overcoats have degenerated in
quality of material in the same manner as the field
coats.
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Figure 6.—Cotton- or linen-twill fatigue and work uni-
form in the cut of the field uniform coat.
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(4) Sweater. A light-weight wool-rayon, V-
neck sweater always has been furnished as part of
the field uniform. It is worn under the coat. A
green band around the ncck distinguishes Army
sweaters; Air Force sweaters have a gray-blue
hand.

(5) Gloes. A pair of ficld-gray knit wool-
rayon gloves is furnished in the winter with the
ficld uniform.

(6) Underwear. (a) Prewar type. The type
of Army underwear issued until 1943 consists of
a long-sleeved undershirt and long underdrawers,
worn in all seasons. They are made of medium-
weight, tricot (machine-knit) cotton cloth, which
gradually has incorporated increasing amounts of
ravon. Since the war began, an increasing pro-
portion of Army underwear has been dyed green
for camouflage.

(b) 1943 shirt. 1In 1943 the collarless under-
shirt was replaced by a green tricot combination
shirt-undershirt with collar and two buttoned
breast pockets. The shirt remains a pullover type.
The collar obviates the need f{or a sweatband in-
side the coat collar. When worn with the coat
collar closed, the shirt shows slightly above
the edge of the coat collar. When the coat 1s worn
with the collar hooks and top button open, the
shirt collar is worn outside the coat collar (sce the
st sergeant in mountain uniform, Plate I). The
provision of a fairly presentable shirt-undershirt
makes possible a coatless summer uniform.

¢. Foorgear. (1) Footwraps and socks. The
(German soldier is furnished with long, wool-rayon
socks and with footwraps. The latter are of the
best quality wool or of cotton tlannel, cut in large
squares. One square is wrapped around each
foot over the socks before the shoe or boot s put
on, Boots are fitted to two pair of socks, or one
pair of socks and one pair of footwraps.

(2) Jack boots (Marschsticfel). Short boots
have been the traditional footgcar of German sol-
diers for centuries. This type of footgear, how-
ever, both requires an inordinate amount of
leather and causes unnecessary wear on the heel
during the march. The traditional marching jack
boot therefore has received much adverse criticism
in the German military press. By 1941 its use
was limited to infantry, engineers, and motor-
cyelists. Issue finally has been completely sus-
pended, although existing stocks will be used up.

(3) Anklet leggings. Short leggings worn
with high shoes now replace the jack boot. The
leggings are of cotton or linen duck, with the
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lower edge rimmed with leather. Each legging is
secured on the outside with two leather straps
with metal buckles.

(4) High shoes (Schniirschuh). High laced
leather service shoes have always been part of
the field uniform issued by the German Army.
They now replace the boot entirely, instead of
serving as alternate footgear.

d. FaticuE or Work CrorHING. Prior to
the war and during its first 2 years, individuals
might be issued both a work suit and a fatigue
suit with the field uniform. Generally only one
was issued each man, the work suit being reserved
for those with heavy tasks, such as motor main-
tenance. Both are cut in the same style, but the
work suit is of unbleached linen woven as herring-
bone twill, while the fatigue suit is of a lighter
linen herringbone twill dyed a rush green (Plate
IIT). In 1943 a fatigue coat, cut in the style of
the field uniform coat, was issued. This latter
type, often of a cloth containing a high percentage
of rayon, may serve as a summer uniform.

e. IssuE. The field uniform as described abhove
is issued to all troops except those requiring
special uniforms or special clothing issue because
of unusual tasks or because they are expected to
operate under abnormal terrain or weather con-
ditions.

4. Special Uniforms and Clothing

Special clothing issued to German Army troops
varies from minor changes or additions to the
field uniforms, to uniforms of completely differ-
ent cut, color, and material.

a. Brack UntrorM. Prior to the war, a black
uniform was furnished crews of German Army
tanks and armored cars. This uniform, which
has undergone slight changes, now is worn by
crews of “Elephants”, by tank-destroyer and
assault-gun crews in Panger and Panzer Grena-
dier divisions, and by tank and armored-car crews.

(1) Headgear. (a) Beret. Until the winter
of 1939-40, troops wearing the black uniform
wore a black beret, which served as a crash hel-
met. This helmet type of headgear proved un-
necessary.

(b) Black field cap. During the winter of
1939-40, a black, wool-rayon field cap, in the
style of the old-style Army field cap. replaced
the black beret.

(¢) 1934 black field cap (Einhcitsmiitze),
Simultaneously with the introduction of the field-
gray Einheitsmiitze for the normal field uniform,
the black uniform received a similar visored cap
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in black cloth. Insignia and braid for officers
follow the field-gray cap pattern.

(2) Body clothing. (a) Coat. The black,
double-breasted, wool-rayon coat issued with
the black uniform is known as the “field jacket”
(Feldjacke). Tt is illustrated in Plate II.  Recent
jackets lack the piping on the edge of the collar,
and some may have large pockets on the left
breast. The coat is made of the same quality
of wool-rayon cloth as the field uniform. It is
dyed black to conceal dirt and grease stains. A
metal death’s head is worn on each collar patch,

(b)Y Trousers. The black, wool-rayon trousers
of the black uniform are referred to as “Ifield
trousers” (Ieldhosen). They resemble the later
type of normal field uniform trousers in cut,
with ski-pant legs. They are fitted with tapes,
however, so that they may be bound to the leg
at the ankle.

(¢) Underwear. Underwear consists of long
drawers and a collared tricot shirt-undershirt with
black necktie. Until 1944, this shirt was gray.
Issue since that date has been green, and there-
fore identical with underwear for the normal
field uniform.

(d) Two-piece coverall.  For camouflage pur-
poses, for a summer uniform, and for a work
garment a two-piece coverall of rush-green cotton
or rayon is issued. It is cut identically with the
black wool uniform.

(3) Footgear. Standard black service shoes,
long socks, and footwraps are worn. The use
of boots with the black uniform is contrary to
German regulations.

b. F1erp-Gray UNIFORM FOR ARMORED-VEHI-
cLE CrEws. A wool-ravon field-gray uniform,
identical in cut with the black uniform, was
issued in the spring of 1940 to crews of assault
guns. This uniform is worn by the crews of
the assault guns and tank destroyers of infantry,
light infantry, and mountain infantry divisions.
The uniforms bear a death’s head on each collar
patch. Crews of armored trains and of self-
propelled infantry and antiaircraft guns wear the
same uniform with the usual field uniform collar
patches (Plate IT). A two-piece, rush-green
coverall, identical with that 1ssued to troops wear-
ing the black uniform, also 1s issued to those wear-
ing the field-gray uniform for armored-vehicle
crews.

¢. MounTtainy UxtroryM. The mountain uni-
form is similar to the normal field uniform with
the following exceptions:
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Figure 7—White cap cover for the mountain cap.

(1) Cap. The visored mountain cap. derived
from the visored Austrian cap of the last war,
is the original model for the MI1943 [iinheits-
miitze.  The mountain cap may be distinguished
by a metal Edelweiss sewn to the left side of the
cap (Plate 1). A white camouflage cap cover is
furnished with the cap.

(2) Coat and overcoat. Tield uniform coats
and overcoats are worn, but are embellished by an
Edelweiss on the upper right sleeve (Plate T).

(3) Windjacket. The mountain windjacket
is a light, double-breasted, long jacket of olive-
colored, windproof, water-repellent duck (Dlate
ITT). This is less common now than the parka,
which appears to be superseding it.

(4) Sweater. The mountain sweater, heavier
than the normal field uniform sweater, has a tur-
tle neck for added warmth.

(5) Trousers. Baggy trousers, designed and
fitted so as not to bind the mountaincer at any
point, are provided German mountain troops.
These trousers are of the usual field-gray, wool-
rayon cloth. Their ski-pant bottoms tic with
tapes at the ankles.
ders are issued with these trousers,

(6) Parka and overpants. Until 1942, a white
parka was issued on the basis of 10 per cent of
unit strength. By the time of the Caucasus
campaign, a new and improved type of parka,
with overpants of the same material, was farn-
ished to mountain divisions. The parka is re-
versible, with a tan and a white side, and is
distinguished by three huttoned breast pockets.
The cloth is unusual, in that the rayon fibers
are designed so that some provide strength, while
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others swell when wet.
renders the garment water-repellent to a high
degree.  When dry, the fiber shrinks, permitting
proper ventilation through the garment. The
objective of the designers was to avoid the
accumulation of sweat, which, if the wearer should
rest after heavy excrtion, would cause undue
dampness and cooling and result in colds, pneu-
monia, and frosthite,

(7) Cantvas overmittens.  These mittens with
leather palms are furnished i addition to the
field uniform wool gloves to provide extra in-
sulation against cold and to keep the wool gloves
drv.

(8) Ski-mountain
high laced shoes are provided as ski-mountain

hoots.  MHeavily-hobnailed,

hoots.
(9) Leggings.  Until October 1044,
wrap leggings of field-gray wool, such as those

short,

used hy Austrian mountain troops in \World War
Now

these arc being replaced by the canvas leggings

I, were standard for German mountaineers.

isssued with the normal field uniform,
(10) Rock-climbiny High climbing
shoes with rope or felt soles are issued when

shoes.

necessary.

(11) Camouflage clothing. Prior to 1941, white
parkas or white suits were issued to mountain
troops for operations in snow-covered regions.
parka  and  windproof
trousers have a tan and a white side.

The present mountain

d. SpectAL  Croritixc  rox  MOTORCYCLISTS.
Motoreyclists receive as supplementary clothing
a raincoat: a pair of goggles: a pair of gauntlets;
and, in winter, an extra sweater, wool oversocks,
and a special coat.
coat cloth with trigger finger, and mav have leather
palms.
on the leg.
ber coat, designed to be buttoned in a variety

The gauntlets are of over-

The footless oversocks come up high
The raincoat is a <pecial, long, rub-

of wayvs to improve protection and to facilitate
operation of the motorcvele (sce motor vehicle
coat in the color plates). This rubber coat also
may be worn by drivers of light vehicles. In

winter, a surcoat mayv be furnished
garment cut like the overcoat. but sufficiently
large to be worn over all clothing including the

a heavy wool

overcoat. Recent surcoats have wool hoods.

e. SpEctal. CrormrNg ror Drivers,  Drivers
of all types of vehicles recvive motoreyclists’
gauntlets, and for cold weather the surcoat.
Drivers of horse transport also receive felt over-

boots with wooden soles.
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Prior to 1941, no uni-
Since

f. SumyerR UNIFORM.
form for field summer wear was issued.
that date, uniforms developed for the Afrika
Korps have heen made available to troops operat-
ing in arid and tropical climates, such as prevail
in Ttaly, Greece, the Crimea, and the Kuban delta.
Mention already has been made of the adaptation
of the normal ficld uniform and normal fatigues
as a summer uniform. The summer field uni-
form proper includes the following items:

(1) Headgear. The first Afrika Korps troops
were provided with tropical helmets and khaki
cotton field caps in the cut of the old-styvle field
uniform cap. These soon were replaced by a
visored khaki cotton field cap copied from the
mountain cap.

(2) Body clothing.
rayon or

Body clothing consists of
loose-mesh cotton undershorts  and
short-sleeved undershirt; a two-pocket, gravish-
green or khaki cotton shirt carrving shoulder-
strap insignia; and khaki shorts or long trousers
with built-in cloth Dbelts. Though  shirtsleeves
may be the uniform of the day, a roll-collar, V-
In spite of cot-
ton shortages, the coat and trousers continue to
Since late 1942,

however, the four pleated pockets of the coat

necked, khaki coat is furnished.
be of good quality cotton twill.

have been modified in the same fashion as those
of the normal field uniform coat. The cotton
twill breeches furnished in the very early days
of the Afrika Korps are worn only by those still
possessing them.

(3) Footgcar.
are no longer necessary, but still may be en-
countered.
the standard wear.

Desert boots with cloth tops

High brown leather shoes are now
Wool socks, rather than foot-
wraps, are worn.

g. Winter Uxrtrorss. (1) Pre-1941 winter
clothing. DPrior to the winter of 1941-42, the
German Army made little provision for winter
warfare. Mountain troops were the hest equipped
to fight under conditions of extreme cold and
snow ; the remainder of the Army received special
clothing only for special missions and duties, as
noted above. Sentries were the only soldiers,
hesides drivers and motorcyclists, who received
specially designed clothing. To them were issued
surcoats and felt overboots, or, if the latter were
lacking, straw overboots. Ordinary troops wore
the wool toque, gloves, sweater, and overcoat in
winter.

(2) Post-1941 winter clothing. As soon as
the necessity for great quantities of winter cloth-

SRRoTETITR
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ing became obvious, the German Army attempted
numerous improvisations bused on many varieties

of civilian, mulitary, ane caprured clothing.  Iiven

Figure 8-—fmprovised wointer clothing.  The ordinary over-
coal has heen wrapped arcnnd the leas and the lower part
of the coat bownd setth streps o cloth secured by cords.
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Figure 9—Padded coat and trousers worn under the new
winter uniform.

IX—I0
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Iigure 10—The ioque.
colored white to show the manner of wearing two in
cxtrenie cold

Two toques ave shown, one

though a standard winter uniform was developed
i 1942 and issued for the winter of 1942-43,
stocks have been inadequate. The necessity of
providing heavy winter clothing for other than
combat troops has required continued improvisa-
tions.  These include rabbit-fur jackets and vests,
as well as sleeveless and slecved pile jackets of
rayon known as “breastwarmers”.  Soviet pile
aps and felt hoots often are used. Ior sentries
and others who are compelled to remain fairly
motionless in the cold, overcoats and surcoats with
extra linings are available. 1leavy sheepskin sur-
coats, originated by the German Air Force, also
may be used.  However, a most important de-
velopment is the new winter uniform.

(3) New winter uniform.  The new winter
uniform is designed to provide a confortable con-
bat uniform giving frecdom of movement and use
of equipment, yet offering protection against ex-
treme cold and overheating during periods of
exertion. The uniform is worn over the normal
field uniform. Cartridge pouches are worn on
the normal leather belt, under the skirt of the
parka. This feature aids in providing essential
body ventilation to prevent the accumulation of
sweat. Several clips of ammunition are kept avail-
able in the parka pocket. The hooded parka has a
walist belt, bottom drawstring. and double-buttoned
flaps up the front that provide a windproof
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Figure 11—Inprovised camouflage coat in the cut of
the Army ficld uniform coat. The cloth is taken from
shelter duck material of an Italian shelter half.

closure. A toque is worn under the steel helmet,
and when the wind is strong, a stiif, felt face
mask may be fitted. The trousers have two
side pockets, and fairly short legs. These legs
fit over special, white, rayon-canvas boots which
have fabric soles and three-layer walls. The
latter may be stuffed with straw or paper as
added protection against cold and moisture,
Since these boots are not suited for mud con-
ditions, ski-mountain boots or felt bhoots with
leather soles and facings may he used instead.
The parka, toque, and trousers are issued in three
weights.  The most common is the medium
weight, in which the material consists of two
layers of windproof cloth with a rayon-wool in-

Xl
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Figure 12—New winter uniform with mottled side out.

X1
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Figure 13.—Flak personnel in sunimer unifornt.

terliner, The windproof cloth has the same
water-repellent features as the latest mountain
parka. Since the complete uniform contains
only 9 per cent wool, the clothing is heavy for
its warmth, and therefore not as efficient as the
Germans had planned. The uniform originally
had a white and a field-gray side, but by 1943 the
need for better camouflage had become so appar-
ent that a mottled design was substituted for the
ficld-gray. Two designs of mottle are used—
one is that of the normal shelter half, and the
other is that of the Army camouflage jacket
(Plate IIT). Both types are in use, To facilitate
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recognition, cloth bands in the color of the day
may be buttoned to the sleeves of the parka.

h. CamourLace Croruina.  The onginal pre-
war issue of a camoutlage shelter half proved in-
sufficient for the camoutlage of individuals. After
considerable improvisation on the part of field
units, particularly in [taly, a standard Army
light-rayon camouflage jacket «Plate IIT) was
issued and put into use in 1943-44. Various
types of field-made jackets, using German and
Ttalian shelter halves, are widely cmployed.
Snipers may wear complete camouflage suits, in-
cluding face masks. Headgear camouflage often
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s improvised, since the Army did not provide
a standard camouflage helmet cover until the
issuc of the camouflage jacket. But a veryv prac-
tical elastic band to fasten camouflage materials
to the helmet was furnished to all troops. Cam-
ouflage clothing is usually organizational, and is
issued to snipers, personnel of outposts, and likc
troops.

Section ll. GERMAN ARMY INSIGNIA

|. General

German Army insignia are intended to establish
clear differentiation hetween ranks and types of
service, and at the same time to encourage indi-
vidual combat efficiency and proficiency in mili-
tary arts. Direct appeal is made to vanity and
to the human tendency to show off military
prowess as cxpressed in terms of insignia and
decorations.  Many of these insignia are hased
on tracitional German military insignia sclected
from umts famous in German popular and mili-
tary history.

2. Insignia of Rank

Insignia of rank mainly are determined by
shoulder-strap devices (Plate IV and V). While
there are many minor complexities having to do
with fine differentiation among various ranks.
services, and functions, these do not concern the
average case. A clear distinction is made among
commissioned officers  (Offiziere), noncommis-
sioned officers (Unteroffiziere). and enlisted men
of various grades (Mannschaften). Because of the
importance of noncommissioned officers in combat
and on the drill field, they are accorded special dis-
tinguishing marks heyond the normal insignia
of rank.  Along the lower edge of their coat
collar they have a silver or gray braid .4 inch
wide.  Iirst sergeants, as senior company or bat-
lery noncommissioned officers, wear two bands
of similar braid on each coatsleeve. Distinction
is made between the upper three and the lower
two grades of noncommissioned officers. The
former are known as Portepecunteroffizicre; the
latter as  Unteroffisiecre  ohue Portepee.  The
former are entitled to special considerations and
privileges, as are the first three grades of U. S.
Army noncommissioned officers.  These include
wearing on certain occasions an officer’s saber

Figure 14.—Tank destrover uniform of the Hevmann
Goering Division (shoulder insignia of rank is MISSULG on
the uniform showon).
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and a tassel known as the Portepee, hence the
title. Fatigue clothing carries the type of non-
commissioned-officer insignia used on Reichswehr
uniforms.

3. Insignia of Arm and Specialty

In order to clarify an individuals duties, to
afford easy recognition of line troops, and to
avoid jealousy arising from rapid promotion of
qualified specialists, the German Army has made
a somewhat ill-organized effort to distinguish
line personnel of the arms; personnel of special
and administrative services, and personnel of
both preceding categories who are so proficient
or qualified that rapid promotion to suitable rank
is necessary. The first group wear insignia of
the line arms (normal insignia of rank and of
arm) ; the specialists and administrative officials
tend to be designated by varied insignia (usually
by introducing a basic dark-green color); the
third group (Sonderfiihrer) wear modifications
of normal insignia. Sonderfiihrer insignia for
line duty is shown in color plates; insignia for
Sonderfiihrer of the Corps of Administrative
Officials is somewhat similar as regards the col-
lar patch, but the shoulder strap is more difficult
to differentiate. In peacetime and during the
early part of the war, further differentiation
was made to indicate reserve officers, Landweltr
officers, officers recalled to active duty, and offi-
cers over the retirement age who might be re-
quired from time to time for consultation.

4, Fourrageres

All German officers are entitled to wear the
fourragere shown on the officer’s service dress in
Plate II. Adjutants wear a single cord. The
adjutant’s fourragere must not be mistaken for
one of the 12 grades of markmanship awards
(Plate VII), and 1st sergeant in service dress
(Plate 1). The marksmanship awards some-
times are worn in combat.

5. Use of Numbers and Letters on Shoulder In-
signia of Rank

Although the wearing of numbers and letters
furnishing unit identification is forbidden in for-
ward areas, German soldiers do not always ob-
serve this regulation. Soldiers of the I‘eld
Army, however, usually wear such identification
in the form of slip-over cloth strips, with the
numbers running across the shoulder strap with
the length of the strip. In rear areas, numbers
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are worn as shown in Plates 1\ and V. Arabic
numerals indicate the number of the regiment or
battalion to which the wearer belongs.  Iinlisted
men and the lower two grades of noncommis-
sioned officers wear numbers in the color of their
arm; other noncommissioned officers wear silver
numbers, as do officer candidates.  Officers wear
gold numbers.  Letters may be combined with
Arabic numerals.  In some cases (See Plate V1),
these indicate units of special arms or of special
branches of arms. In other cases, the letter D
and an arabic numeral indicate division headquar-
ters personnel.  Nince regulations have changed
frequently since 1939, the system of identifica-
tion by numbers and letters is difficult to follow

without the aid of complex guides.

Section . GERMAN AIR FORCE
UNIFORMS AND INSIGNIA

I. General

Although many items of uniforms and clothing
of special Air Force design are provided, many
items are procured from the Army in suitable
colors. There is not. however, the degree of
standardization in Army and \ir Force clothing
that would appear desirable, particularly in view
of the number of Air Force ground troops per-
forming the same functions as comparable Army
troops. This is especially true in regard to the
uniforms provided for Africa, and now used as
summer field uniforms,  Characteristic of most
Air Torce uniforms is the gray-blue color of
much of the uniforms and equipment. Comments
made on the decline of cloth quality in Army
uniforms are equally applicable to Air Force uni-
forms.

Figure 15—Air Force national cmblem, worn on the
right breast of coals, overcaats, juckets, jump suits, and
swmmner shivts.
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2. Uniforms

a. SERVICE AND Dress Unirorms. The Ger-
man Air Force no longer has service uniforms,
except for a white summer coat and a dress mess
jacket for officers, and a service coat for gen-
erals. A service coat for all personnel was al-
ready in the process of being replaced in 1939.
This coat (Tuchrock) resembles the present uni-
form coat (Waffenrock), except that it is not
designed to be buttoned up to the neck. ( Compare
the private’s and the colonel’s coats on Plate
VIIL)

b. NormAL F1ELp Untrorm. (1) Headgear.
The Air Iorce field cap (Fliegermiitze) is a
simple wool-rayon cap similar in cut to the pres-
ent U. S. WAC garrison cap. The national
colors are worn below the national emblem.
Officers wear silver braid around the edge of
the turn-up. The Army Einheitsmiitze, in Air
TForce color and with proper insignia, has begun
to replace the Fliegermiitze. The Army M1935
steel helmet, painted gray, is issued when required.

(2) Body clothing. (a) Coat. The standard
Air Force coat (Waffenrock) is a five-button coat,
designed to be worn either with the collar closed
at the neck, or as a roll-collared, V-neck coat
with the collar hook and top button open ([Plate
VIIT). Four pleated patch pockets are furnished,
with the national emblem appearing over the right
breast pocket. Two adjustable metal belt holders
of Army style are located toward the sides of the
uniform. The sleeves end in large cuffs. The
collar at one time carried piping on the lower
edge in the color of the arm. Though this fea-
ture was discontinued in 1940, such coats still
may be found. Insignia of rank arc worn on the
shoulder and on patches located on the ends of
the collar. In 1944 this coat was issued in
cotton-rayon instead of wool.

(b) “Fhight blouse” (Fliegerbluse). Air Force
troops more commonly wear a short, cuffless, fly-
front, wool-rayon jacket with slash pockets (Plate
VIIT). The jacket’s collar may be worn open or
closed. Belt holders, insignia, and piping (if the
latter is worn) are placed as on the coat. The
jacket is intended for erews of aircraft, and there-
fore is designed so that there will be no buttons,
patch pockets, or cuffs to catch on projecting parts
of aircraft interiors. The jacket is sufficiently
convenient and smart-looking, however, to be pop-
ular with all Air Force troops.

(c) Trousers. The gray-blue, wool-rayon,
Air Force trousers are similar in cut at the waist

UNCLAwowitU
TM-E 30-451

Air Force trousers.
however, are alwayvs slacks, and are not fitted with

to Army suspender trousers.

narrow or ski-pant hottoms except in the case of
mountain trousers.

(d) Shirt. Gray shirts of mottled gray-blue
thread are worn with black tie. The shirts may
be fitted with shoulder straps to indicate rank.

(e) Underwear.  Army underwear is worn.

(1) Swceater. The Nir Force sweater is iden-
tical with the Army's, except that the colored
band at the neck is Air TForce gray-blue.

g) Owercoat. A blue-gray version of the
Army overcoat is worn. Patches are placed on
the collar. Irst sergeants wear their sleeve
bands (Plate VI,

(3) Footycar. The Air Force uses Army-type
jack boots, shoes, socks. and footwraps. Leggings,
when used, are Army leggings dyed blue-gray.

¢. MounTtaiN Unrrory. Normal Air Force
uniforms are combined with Army issue, prop-
erly colored when necessary, to nmake up moun-
tam clothing (Plate V'1IT). The Waffenrock and
mountain trousers are used, together with blue-
gray, ankle-wrap leggings and ski-mountain boots.
The Air Foree mountain cap, which had but one
button securing the turn-up in front, largely has
been replaced by a cap in the style of the Army
mountain cap. Army /idelewelss badges may be
worn,

d. FFatreue axp Work Svrrs, TFlak crews
and aircraft mechanics mav be furnished with a
cotton-linen-rayon, herringbone twill, black or
dark blue-gray coverall with flv front (Plate I1X).
Two-piece work suits of various colors are also
used (Plate X).

e. SUMMER Uxtroruvs.  Air Force issue re-
sembles that of the Army both in history and
in the nature of the items provided, except for
slight modifications in all pieces of clothing. Pe-
culiar to the Air Force are bright aluminum, built-
in trouser belt buckles, and the long, baggy
trousers with ankle buckles illustrated in Plate
IX. As in the case of the Army, the tropical
helmet no longer is worn except by those who
The Air Force
national emblem appears on all coats and shirts.

f. Paracnivre Troors UxirorMs.  Parachute
troops are issued several distinctive items. They
are:
(1) Helinet. The parachute helmet, resem-
bling a cut-down version of the M1935 steel hel-
met, is fitted with large sponge-rubber pads and
leather suspension shaped to the skull.

still retain the original issuc.
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(2) Jump suit. The older types of jump suit-
used in 1939-40 were of the pullover, coverall
variety. The present types button up the front
like coats, and have snap closures to secure the
bottom tightly around the legs—a feature bor-
rowed from the older types. Ample zipper-closed
pockets are provided. The material is a light
shelter duck, originally olive in color (Plate 1X).
but in present versions always mottled. The
present jump suit, like older types, is worn over
the wool or summer uniform, but can quickly be
removed,

(3) Camouflage jacket. Usually peculiar to
parachute troops (and worn by the Ist Para-
chute Division during the Battle of Cassino—
hence the appellation “Green Devils™) is a green-
ish, mottled camouflage jacket about the length
of the jump suit. This is a fly-front, cotton, her-
ringbone twill garment with two pockets (P’late
IX).

(4) Footgear. Several types of jump hoots
have been issued. The earlier types laced along
the sides and had heavy corrugated-rubber soles.
Later types resemble the U. S. parachutist’s hoot.
In battle, Army-type high service shoes may he
worn.

g. WINTER Croruing. The Air Force uses
the Army winter uniform, and improvises in the
same way as the elder service. Often worn v
Flak sentries in very exposed positions is the
very heavy sheepskin surcoat shown in color
plates. This coat may be worn by the entire gun
crew, 1f necessary. It is, however, too heavy for
infantry combat use.

h. UNirorMs oF THE Fallschirmjiger-Panser
Division Herman Gocering. This division {ollows
unusual practices in the issue of uniforms and
insignia. The collar patch is white for all ranks,
while the color of the shoulder strap varics ac-
cording to tvpe of service. Tank
crews of self-propelled guns wear Army black
or field-gray jackets and field trousers, but with
Air Force insignia.,

crews and

3. Insignia

Air Force insignia are extremely complex. There
are four systems of indicating rank: that used
on the shoulder straps and on sleeve chevrons:
that used on the collar patch; that used on flving
suits ; and that used on hoth sleeves of the motor
vehicle coat and on fatigue coveralls. The
collar patches of noncommissioned officers’ over-
coats, and their coat collars, are edged with
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silver braid in the manner of \rmy noncommis-
sioned officers’
flights (sce color plates) casilv may be nustaken

coats.  The wwards for combat
for pilots’ insignia beeause of their shape. The
pilot’s insignia, however, 1s worn as a metal or
cloth badge on the lower Ieft breast, whereas the
awards for combat thehts are worn above the
left breast pocket.  Not illustrated under awards

in the color plates 1z that Tor night hghters,
which consists of the award 1or fighters with a
black

IForce

instead of a silver wimved arrow., A
marksmanship
that of  Army

worn, indicating

personnel  are awardod
badges of a design similar 1o
awards. Other fourrageres are
commissioned rank, adiutant, o merely length of

service.

of the Cdrmed Party Llite

Guard (1 afen-SN). Thic cmblew is ccorn on the left

sleeves of coats, overcoats, and Juckeis, and appears cither
on the front or on the left vide of caps.

Figure 16.—Nuational cmblem

Section 1V. ARMED ELITE GUARD
UNIFORMS AND INSIGNIA.

I. Uniforms

The Armed Elite Guard [ aien-55) has 1ol
lowed the Army closely in the provision of uni-
When first

Waffen-55 units were distinguished i part by

form clothing. ~ent o the field,
the tvpe of roll-collar V-neck coat shown m Plate
NVIIT.
jacket (Plate NN, and their brown shirts with
For ome time stocks of the 8§ coat

Also distinctive were their camoutlage

black ties,
have been practically exhausteds and Army coats
have been used. Army shirts also are issued.
There remain shight differences between the high
grade shelter-duck, water-repellent. windproof S8
camouflage jacket and the similar Army jacket;
the S jacket has two slant, huttoned pockets at
its side in later versions, and a different camou-
flage pattern,

A new Wajfen-S& unifornt is a linen-cotton,
( Plate X1X).

herringbone twill, two-piece suit
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S8 regulations forbid wearing insignia on the col-
lar of this uniform, but troops have shown an in-
creasing tendency to include all possible insignia
devices. However, no insignia are worn on the
one-piece tank coverall (Plate XVIIT). In general.
Waffen-88 uniform clothing differs from that of
the Army only in respect to the above items, and
in the more complete authorized issue to Waffen-
S§§ troops. Morcover, when complete issue cannot
be made, the 1Maffen-SS troops always receive
fuller issue than their Army neighbors. Waffen-
S troops now also receive the army winter uni-
form, which replaces the special $'S pullover parka
llustrated in Plate XIN.

2. Insignia

Waffen-8S troops wear shoulder insignia of
rank similar to those of the Army, but wear col-
lar patches of the General-SS. The sleeve in-
signia of rank, worn on camoullage jackets, cover-
alls, and sumnilar clothing, is the same as that worn
by corresponding Army grades. The grades of
snipers’ badges, shown in color plates, are issued
o Waffen-SS as well as to Army personnel. Rifle
regiments of SS-Police divisions wear collar
patches similar to those worn by officers and men
of the Army. The distinctive insignia of the
Waffen-SS is the S national emblem worn on
the upper left sleeve. Noncommissioned officers
wear silver braid along the edge of the collar in
the manner of Army noncommissioned officers,

3. Uniforms and Insignia of the Security Service of
the Waffen-SS

This uniform consists of the ordinary S field

uniform with Police shoulder straps to indicate
rank, 85 collar patches, and an SO badge (for
Sicherhicitsdienst) on the lower left sleeve.

Figure 17.~~IVaffen-SS camouflage jacket with buttoned
pockets.

TM-E 30-451

Figure 18—Uniform of the Security Service (Sicher-
heitsdienst) of the Hatfen-55.

Section V. GERMAN DECORATIONS

German decorations {0 valor consist of  the
vartous grades of Iron Cross shown on Plate
NNTL together with the Honor Roll Clasp. In
actuality, iron crosses of the first and second
classes may be allotted in bulk to combat units,
whether or not the personnel are individually
deserving of such decorations. At one time there
appeared 1o be sonte plan on the part of German
authorities to keep locations of the various types
of decorations, combat service, and ordinary serv-
ice, and ordinary service awards distinct and rec-
ognizable as such cven 1o the relatively uniniti-
ated. In brief, this plan seemed to he to locate
campaign and ordinary ~crvice awards above the
left breast pocket in the form of ribbons, with
participation in notable campaigns indicated by
badges on the sleeve. Combat and wounds would
be indicated by badges of bronze, silver, and gold
located on the left breast. while actual decorations
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Figure 19.—German Air Force officers wearing decorvations and awards.

would be worn as ribhons in the buttonhole, at the
neck, or in the form of the easily recognizable
actual metal medal pinned on the uniform. This
rule holds as a rough guide, but there are many
exceptions, notable among which are the various
foreign ribbons for valor worn with other rihbons
above the left breast pocket. Marksmanship
awards are worn in the form of fourrageres across
the right breast.

The German Armed Torces place much cm-
phasis on the morale effect of the various decora-

IX—I18

tions and awards, the numbers of which are al-
most incredibly large because of the authoriza-
tion of the wearing of Nazi Party and DPolice
badges, as well as foreign decorations and those
of minor German states under the German Fm-
pire. Much of the paper-work of the German
Army is concerned with the awarding of various
types of medals and badges and their certificates.
The German troops themsehves prize these honors
highly, and wear them on the field uniform even
in combat.
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Section VI. AUXILIARY FORCES AND
SEMI-MILITARY ORGANIZATIONS

|. General

There are a host of puppet and auxiliary forces
and semi-military organizations which may tale
part in combat alongside the Army, Navy, and Air
Force. Included among these are the various units
raised from former citizens of the Soviet Union.
While many of these troops were intended to have
insignia peculiar to their organization, it has not
been possible in practice to manufacture and issue
the necessary uniforms and insignia. The insignia
for these forces may be grouped into three sets:
those for the FEastern Legions (Ostlegionen),
those for the Russian and Ukranian Armies of
Liberation (with rank insignia after the Russian
style), and those for Cossack units. In practice,
German Army uniforms and insignia often are
used. Military organizations with uniforms and
insignia also were formed from men recruited
from the former Baltic states. A Czech puppet
Army, with its own uniforms and insignia, also
exists. The Italian Republican Army also may
use German uniforms and Weaffen-SS insignia,
although Italian Republican insignia may be worn
on German-made uniforms. Women’s uniformed
auxiliary forces include signal services for the
Army, Navy, and Air Force; antiaircraft person-
nel for the Air Force; and remount units for the
Army. Such personnel have uniforms, insignia,
and titles of rank peculiar to their organizations.
Many uniformed Party organizations of a semi-
military nature exist, as well as Frontier (Cus-
toms) Guards, Railway Police, State Railway
Personnel, the -Forestry Service, and other uni-
formed state organizations.
nia of several of the more important auxiliary
organizations scrving with the armed forces are
briefly described below. These organizations
usually wear an arm band inscribed Deutsche
The Ger-
mans state that such arm bands indicate that the
wearers arc members of the German Armed
Forces.

Uniforms and insig-

Wehrmacht when in forward areas.

TM-E 30-451

Frgure 20.—Labor Service private (left), sergeant (cen-
ter) . and general officer (right).

tigure 21—~Uniform of an enlisted man of the German
State Police,

IX—19
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2. Volkssturm Uniforms and Insignia

The German Folkssturm has no authorized uni-
form or insignia except for an armband variously
Wehrmacht or Deutscher

Volkssturm with Wehrmacht directly underneath
the upper two words., These bands may be in a
variety of colors: black letters on red or white
cloth, or white letters on yellow cloth. Clothing is
issued according to what is available in the area.
I7olkssturm personnel are reported to he unwilling
to fight if furnished only with armbands for fear
of being arrested as franc tireurs. Lfforts have
therefore been made to provide Army 1ssue when
possible, This issue is supplemented by captured
clothing : Ttalian, Czech, I'rench, and so on. Uni-
forms of Nazi party organizations may also be
worn. It is reported that personnel with civil and
party uniforms such as street car crews, zoo
kecpers, postmen, SA men, etc. will have such
uniforms dved military field gray.
known insignia of rank is the following:

The only

English Collar Patch
German Rank Lquivalent Insignia
Volkssturmmann. . Private ...... ....No pips
Gruppenfithrer ...Squad Leader ....One pip
Zugfithrer ...... Platoon Leader ..Two pips horizon-
tally
Waffenmeister .Ordnance Officer.. Same as above
Zahlmeister ..... Pavmaster ....... Same as above
Kompaniefiihrer . . Company Com-
mander ........ Three pips diagon-
ally
Ordonnanzoffizier . Administrative
Officer ......... Same as above
Adjutant ........ Adjutant . .......Same as above
Bataillonfithrer .. Battalion Com-
mander ........ Four pips in square

3. Labor Service Uniforms and Insignia

Members of the Lahor Service (Keichsarbeits-
dienst, or RAD), wear uniforms with choco-
late-brown collars. The coats generally are cut in
the style of the Army field uniform coat. The
rank’ insignia resemble and roughly follow those
of the Army, although distinctive titles are em-
ployed. A stylized spade is used for the cap
badge, and appears on the belt buckle.

4. Police Uniforms and Insignia

German State Police uniforms may readily be
differentiated from Army uniforms by proper
identification of the Police coat. This coat has four

1X—20

TM-E 30-451

Figure 22—Company commander of the Polkssturm.

The overcoat is the standard Aoy dssue, worn with the

ficld cap MI1913 The man at vt cocars an Ttalan
iy overee it

patch pockets, the Jower two bemg pleatless (Fig.
21). The
buttons. Both collar and cutfs are hrown in color,
the latter each bearing two butions. While the
collar insignia for lower ranks resemble those of

frontal closure 1~ secured by cight

the Army, the collar pateh rectingle 15 surrounded
by a silver cord. However, police otheers of gen-
eral’s rank wear S collar patches (color plates).
since they hold rauks in hoth S5 and Police.
Field and company grade police othicers wear
shoulder straps and collar patehes similar 1o
equivalent Army ranks, and are addressed by
Army titles of rank. A\ national emblem similar
to the sleeve insignia for Avmy Military police
(color plates) is worn on the upper left sleeve,
but no other national emblem i~ worn on the coat.
This emblem is repeated on Police caps. The back
of the police coat has a decorative double fly
embellished with four buttons.
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Section VIl. INDIVIDUAL EQUIPMENT

I. Field Equipment

a Brer. The German soldier habitually wears
his belt, with or without field equipment. Nor-
mally the enlisted man wears a black leather belt,
but a web belt goes with the tropical uniform.
The belt always is worn with a steel buckle hear-
ing the branch of service emblem. All ground
forces of the Army (Heer) have a buckle em-
bossed with a circular crest in the center of which
appears an cagle. The circle is formed by the
words “Gott mit uns” above the ecagle and a
wreath below. The Air Force (Luftwaffe) huckle
carries an cagle in flight with a swastika in its
claws. The figure is encireled by a wreath. The
Armed Llite Guard (Waffen SS) buckle bears

Figve 23 —Ficld equipment of the German infantry
coldicr (front view)., The cartridge pouches on the belt
are partially held by leather suspenders. The “bread hag”
and canteen with cup are carried on the right hip. and
the entrenching tool and bavonet are carrvied on the left
hip. The “bread bag” is hung on the belt, and for dewm-
onstration purposes is shown further forward than wsual.

ehiosTTE
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an cagle whose outstretehed wings extend across
the top of the buckle. The words “Meine Ehre
heisst Treue™ make a4 nearly complete circle be-
low the eagle’s wings. ‘Ihe bird rests on another
smaller cirele which bears a swastika.  Officers
wear hrown leather belts with a simple tongue-
and-bar type buckle. In the field the soldier car-
ries his cartridge pouches, havonet, entrenching
tool. and “bread bag™ suspended from this belt.
When not wearing ficlll equipment he wears the
belt and buckle alone. Metal hooks in the field
blouse help hold the helt in place.

b, Carrrince Povcnes. The usual German
cartridge pouch 1s made of leather. Tt has three
separate pockets, cach holding 10 rounds of rifle
ammunition i two clips. The uniform belt stips
through loops on the back of the ammunition

Figure 24 —Field equipment (rear view). Messkit, shelter
quarter, and a small bag (concealed under the shelter
quarter) are strapped to the combat pack. The canteen
hangs from the “bread bay.” (Mownted troops carry the
canteen on the bread bag's vight-hand fittings). The upper
end of the metal gas mask corvier is suspended by a sling
over the shoulder, while the rear cnd is hung on the belt.
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pouch, which also has a ring into which the cart-
ridge belt suspenders may be hooked to help
support the equipment worn on the belt. Nor-
mally two pouches are worn, one on each side
of the belt buckle, allowing the rifleman to carry
60 rounds of ammunition. However, soldiers who
are not expected to use a great deal of ammunition
receive only one pouch, and a leather loop with a
ring is substituted for the second pouch to hold
the cartridge belt suspenders. Other types of cart-
ridge carriers include submachine-gun ammuni-
tion pouches, engineer assault pack pouches, and
bandoleers. The submachine-gun pouches, now
usually made of webbing, hold six clips. They are
about 9 inches long and are carried in a manner
similar to the ordinary pouch. The 120-round
bandoliers, usually of camouflage pattern, are
worn by paratroops slung across the chest. They
are held in place by loops slipped over the belt.
Medical soldiers receive single-pocket, leather,
first-aid pouches which are somewhat deeper and
about two-thirds as wide as the ordinary cart-
ridge pouch.

c. ENTRENCTIING SHOVEL. Although some of
the old-style German entrenching shovels, which
are like the old U. S. army shovel, still exist,
most German troops are equipped with the stand-
ard folding shovel, similar to the standard U. S.
entrenching tool. The German shovel consists
of a 6 by 814-inch pointed steel blade hinged to
an 18-inch wooden handle. The hinge is provided
with a threaded plastic nut which locks the blade
in any one of three positions: in line with the
handle for use as a shovel, at right angles to the
handle for use as a pick, or folded back against
the handle for carrying. A leather case for carry-
ing the shovel is suspended from the cartridge
belt on the left hip. Since the shovel serves as an
adequate pick, few entrenching pick-mattocks are
used.

d. Bavoner Froc. The bayonet hangs from
the cartridge belt in a leather frog just ahead
of the folding entrenching shovel or directly over
the old-style entrenching shovel. A loop on the
shovel case holds the scabbard in place.

e. BrREaD Bag. The German soldier carries the
bread bag (Brotbeutcl) on his right hip, sus-
pended from the belt. This duck bag holds toilet
articles, the field cap when not worn, a towel, and
other necessities of the combat soldier. Dis-
mounted personnel carry the canteen snapped into
the left hook on the flap of the bread bag. It is
held securely in place by slipping the strap which
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Figure 25.—Parachutists bandolicr, holding 120 rounds
of ammuoition in rifle clips.

runs around the canteen through the loop on the
lower part of the bread-bag tlap. Mounted per-
sonnel carry the canteen on the right side of the
bread bag. Formerly a special strap was used more
frequently to allow the bread bag to be slung
over the shoulder.

f. CanTEEN. The canteen, which holds nearly
one quart, has a felt cover. The canteen cup,
either round or oval, is strapped upside down
over the mouth of the cantcen. The first of these
German canteens were made of aluminum, but
about 1942 a few were made of a plastic impreg-
nated wood and recent ones have been made of
enameled steel. Mountain troops receive a slightly
larger canteen. Special medical canteens are is-
sued to medical troops.

g. Gas Mask. The only other item which
commonly 1s suspended in part from the belt is
the gas mask in its metal carrier. The top of the
carrier 1s held by a strap which runs around the
right shoulder. The bottom is hooked to the back

of the belt. Paratroops receive a special fabric



1 MARCH 1945

gas-mask carrier to reduce the danger of injuries
in landing.

2. Combat Equipment

a. CARTRIDGE-BELT SUSPENDERS. There are a
number of different types of leather cartridge-
belt suspenders issued to German troops and web-
bing counterparts for use with the tropical uni-
form. The commonest of these are the infantry
suspenders. These are issued to combat troops
of infantry divisions who also receive the com-
bat pack and the Model 39 haversack., The in-
fantry suspenders consist of straps with hooks
on the front to attach to the cartridge pouches
and a single broad hook in back, which is slipped
under the cartridge belt. D-rings on the back of
the shoulder straps may be used to hold the top
of the combat pack, the haversack, or other equip-
ment. The bottom of these suspenders are held
by auxiliary straps riveted to the suspenders in
front just below the shoulders. Other common
types include officers’ cartridge-belt suspenders
and cavalry suspenders.

b. ComBar Pack. The normal infantryman’s
combat pack is a webbing trapezoid with a re-
movable bag buttoned to the hottom. A single
strap on the top half of the web frame is used
to attach the mess kit and two straps at the hot-
tom hold the shelter quarter, tightly rolled, over
the small bag. There are hooks at all four corners
so that the combat pack may be attached to the
infantry cartridge-belt suspenders. A small pocket
on the inside of the bag flap holds the rifle-clean-
ing kit. Normally the tent rope. one day’s iron
rations, and a sweater are carried in the bag.
However, many times the rope, tent pole, and
pins are carried rolled inside the shelter quar-
ter. If necessary a horseshoe roll of overcoat or
possibly a blanket may be attached to the combat
pack by three straps, which run through the rec-
tangular eyelets on the top and on each side of
the pack.

c. Mess Kir. The mess kit, formerly alumi-
num but now made of enameled stecl, is usually
carried on the combat pack, although it is some-
times attached to the bread bag in the same way
as the canteen. Similar to the Russian and Jap-
anese mess kit, it consists of a kind of deep pot
with a cover which may be inverted for use as a
plate.

d. SHELTER QUARTER. The German shelter
quarter serves both as a tent and as a poncho. Tt
is highly water-repellent duck cut in the form of
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Figure 26— our shelter quarters pitched as a pyramidal
tent. These carry the Waffen-SS camouflage pattern.

an isosceles triangle about 6 feet 3 inches along
the base and 8 feet 3 inches along the other two
sides. There are buttons and buttonholes on all
three edges. The shelter quarter is covered with
a camouflage mottle, either the characteristic army
camouflage pattern or the usual Waffen SS pat-
tern. Some have different patterns on each side,
greens predominating on one side and browns on
the other. Ifach soldier also is issued two tent pins
and one tent-pole section for use when the shelter
quarter is made into a tent. Ordinarily four men
pitch their sections together to make a small
pyramidal tent, but other combinations are pos-
sible, the most common of which are eight- and
16-man tents., The eight-man tent is constructed
by erecting two threc-sided pyramids and but-
toning an inverted shelter half in the space be-
tween them. The 16-man tent is made by join-
ing four of the long sides of the eight-man tent.
A regular, four-section, pyramidal tent is erected
on this base. This tent stands over 9 feet high.
Worn as a poncho, the shelter quarter provides
good protection from rain because of its excellent
water-repellent property. The soldier’s head can
be thrust through a slit with the narrow point of
the triangle in front. The two rear points are
brought forward and buttoned together. Slits are
left open for the arms, around which the poncho
drapes almost as if 1t has sleeves. Motorcyclists
can fasten the shelter quarter around the thighs,

3. Other Packs

a. MopEL 39 FHaversack. Troops to whom
the combat pack is issued also receive the Model
39 haversack. This square-shaped canvas pack,
reinforced with leather, has no attached shoulder
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Figure 27.—The shelter quarter worn as a poncho. A
Waffen-SS quarier is shown,
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straps. It is attached to the infantry cartridge-
belt suspenders by four hooks like those on the
combat pack. Service shoes, twill trousers, a set
of brushes, and other necessary items are car-
ried in the main section of the pack.  Towel,
socks, sewing kit, and shirt are carried in the
flap pouch. The tent-pole section and two tent
pegs are carried at the top of the pack between
the main pouch and the flap pouch. The over-
coat or a Dblanket mav be carried on the pack
in a horseshoe roll.  If for some reason hoth the
haversack and the combat pack have to be car-
ried at the same time, the combat pack 1s hooked
into the rings on the upper edge of the haver-
sack flap and sccured by the buttm stap on the
flap.

b. MoperL 34 Haversacx,
haversack still Dbeing issued to
soldiers is the Model 34, This i~ similar to the
Model 39, but is intended to carry all the soldier’s
equipment.

c. MountaiN Rucksack.  The
equipment of mountain troops require a more
The mountain

An older type of

<ome  German

duties  and

versatile pack than the haversack.
rucksack is a large olive-drab sack with attached
shoulder straps.
outside helow the cover Hap.
tate attaching articles to the outside.
sack rests lower on the hack than the haversack.

d. Luftwaffe Rucksack.
Luftwaffe rucksack is similar, though not iden-

There is a large pocket on the
Leather Toops facili-
The ruck-

The design of the

tical, to that of the mountain ruck=ack. The chief
difference is in color: the Air Force rucksack is
blue-gray.

e. Trorrcar, Rucksack.,  The tropical ruck-
sack is simpler than the mountain and Liftecaffe
Hooks at the corners snap into rings
on the cartridge belt suspenders.

rucksack.

f. ARTILLERY Rucwsack. Artillerymen receive
the artillery rucksack. consisting of a full march-
ing pack and a combat pack.

Until Julvy 1944 a pair of

saddlebags was issued to each mounted soldier,

. SADDLEBAGS,

but since then saddlebags are considered organi-
zational equipment. It is probable that the sup-
pliecs of the old Model 34 now are nearly ex-
It is being replaced by large and small
saddlebags. The large saddlebag is the “horse”
pack. Tts contents include mess kit, horseshoe,
eight nails, four calks, calk fastener and hoof

hausted.

cleaner, surcingle, curry comb. horse brush, and
pail.  The small saddlchag, carried on the right
just behind the rider, carries the soldier’s personal
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equipment. Sweater, iron rations, rifle-cleaning
kit, toilet articles, tent rope, shoe-cleaning gear.
and towel are carried inside the bag, while the
shelter quarter is strapped to the outside. IFifteen
rounds of ammunition are carried on the cover
flap. This small saddlebag may be used as a
combat pack if the rider must dismount. The
hooks on the four corners snap into the rings
of the cavalry cartridge-belt suspenders.  The
mess kit is removed from the large saddlebag and
strapped to the outside of the small saddlebag
when it is used as a combat pack.

h. ENGINEER Assavrt DPack. One engincer
assault pack is authorized for every five combat
engineers. It is used with the infantry cartridge-
belt suspenders and consists of a canvas pack
worn on the back and two canvas pouches used
in place of the regular cartridge pouches. Two
smoke pots are carried in the top of the pack
and a 3-kilogram boxed demolition charge in the
bottom. In addition, the mess kit, which fits in
a special pocket, and shelter quarter are carried
in the pack. The pouches hold egg-shaped gren-
ades with rifle ammunition in side pockets. There
is a special pocket on the right pouch for a gas
mask without carrier. The men to whom this
assault pack is issued also receive Model 39 haver-
sack.

4. Special Mountain Equipment

Special equipment issued to German mountain
troops is very similar to civilian mountaincering
equipment. Manila rope about ¥4 inch in diameter
1s issted in 100-foot lengths for mountain climb-
ing, but it, of course, serves many other pur-
poses.  The equipment of German mountain
troops also includes ice axes, 10-point crampons
which are strapped to boots for better traction
on ice, pitons, snaplinks, steel-edged mountain
skis with Kandahar type hindings, and small oval
snowshoes.  Small, light-weight, A-shaped tents
arc issued to mountain troops. Red avalanche
cords, avalanche shovels, and avalanche probes
are provided for rescue work.

5. Special Winter Equipment

Ski troops in flat country are issued lighter
skis than those given mountain troops. Their
skis are not steel-edged and have a special bind-
ing designed for cross-country travel. This bind-
ing clamps securely to a metal plate screwed to
the bottom of a special wooden-soled canvas over-
boot. Since all the plates are the same size, the
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Figure 28—A4 TWaffen-SS mountain sergeant teaches the

wse of dce av oand crampons while simulating the descent

ot an dce slopes The crampons are strapped to ski-
nouittain boots.

Ligure 29.—German pack frames for heavy weapons are
specially designed for the foads they are intended to carry.
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binding fits all men, making the skis interchange-
able. Small sleds, known as akajas and looking
like small 7-foot, flat-bottomed canoes, are used
to transport supplies and heavy weapons and
evacuate wounded across snow. There are three
types: the double-end boat akaja, the weapons
akaja, and the plywood akaja. Also, other types
of sleds are improvised.

6. Miscellaneous Equipment

a. DispatcH Cask. Platoon and squad leaders,
master sergeants, messenger carriers, and similar
personnel wear a black leather dispatch case on
their belts. Previously this case was issued to
a greater number, but in 1943 the issue was re-
stricted to conserve leather. A leather map case
with a plastic window fits inside the dispatch
case. Several pockets are sewn on the front of
the case to accommodate seven pencils, rules, map-
reading instruments, and other equipment.

b. Pack Frames. Pack frames, which are
used by German troops to carry heavy weapons
and other heavy or clumsy loads, particularly in
difficult terrain, are somewhat similar in appear-
ance to the metal tube frames sometimes used with
frame rucksacks. There is no universal type but
rather special ones for each type of load with
special tubes and shelves to accommodate the
particular type of equipment carried.

c. GoceLes, The commonest German goggles
are the plastic-lens folding type, made with hoth
clear and amber lenses, one of each type fre-
quently being issued to each man. These arc
the “sun and dust goggles” which are issued to
all members of motorized or mechanized units
except vehicle drivers and motorcyclists, who
receive a heavier model with smoke-colored lenses
and leather, synthetic rubber, or felt frames.
The heavier goggles are also issued to some anti-
aircraft gunners and sometimes to mountain
troops, although mountain troops frequently get
the plastic goggles.

d. Fork-SpooN. A combination aluminum
fork-spoon is issued to each German soldier.
The handles of the fork and spoon are riveted
together so that when extended the fork is on
one end and the spoon on the other, but when
folded the handles lie together and the tines
of the fork rest in the bowl of the spoon. Since
the over-all length folded is only 5% inches, this

IX—26

UNCLASSIFIED

TM-E 30-451

Figure 30.—Fuel tablet stove (Esbit Kocher) in half-open
position. 1When closed, the box of lisbit fucl tablets fits
inside and is fully protected against breakage.

combination utensil is casily carried. Tt is much
simpler and lighter than a combination strainless
steel knife, fork, spoon, and sometimes can-
opener issued to German troops during the Afri-
can campaign.

e. Ratrox HEeATERS.

weighing a little over a pound, i issued to special

A small gasoline stove,

units such as mountain troops who must operate
under difficult conditions but keep a high degree
of mobility. This stove works by hurning vapor-
Pres-
sure is built up by heating the hurner with gaso-

ized gasoline, but 1t has no pressure punmp.

line or fuel tablets hurnt in o small cup below
the tank and maintained by the heat generated by
the stove itself.  More widely issued are fuel
tablets, the commonest of which is [ishif: tablets
of hexamethylene tetramine.
in a paper carton which is cwrried in the fuel-
tablet stove (Fshit Kocher). In the carton there
are four cakes of five tablets cach. one or more
of which from the cake and
This fuel is extremely

The fuel is packed

may be broken
and burned at a time.
cfficient.

sections of zinc-coated steel.

The fuel-tablet stove is made of three
Two identical sce-
tions, which form the cover in the closed posi-
tion, and the sides and mess kit support in the
two open positions, are attached to a third section,
bv a grommet hinge. This third section is a
shallow pan on which the tablets are burned.
Dimples in the metal at appropriate positions hold
the stove in either the closed. half-open, or open
positions.
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GERMAN ARMY UNIFORMS

TM-E 30-451

FIELD UNIFORM, ENLISTED MAN MOUNTAIN UNIFORM, NCO VERCOAT  ALL RANKS
Pvt; NCOs add braided edging te collar as shown on st sgt; double sleeve braid on sleeves differennates 14 Teor sqr cwhrican. general officers wear red lapel
st sgt of Mountain Infantry. from master sergeunts sacrgs and gold buttons.

MOUNTAIN TROOPS' CAP BADGE

Worn oo the left side of the cap

MOUNTAIN TROOPS' SLEEVE BADGE

Worn on the right sleeve of coat and overcact

SERVICE DRESS, ENLISTED MAN PARADE DRESS, NCO
Pyt Tst class; parade uniform consists of same uniform Cavairy 4t coid s markmanship award for nor
with marching boots. PLATE | mmiss-oned officers and men.
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GERMAN ARMY UNIFORMS

SERVICE DRESS, OFFICER FIELD UNIFORM, OFFICER BLACK ¥ wZER UNIFORM
Lt Col ; coat is re-made Reichswehr coat; normal serv- Maj artillery; the Reichswehr coat may also be worn P T woogoe b ertue cunk de
ice toat resembles EMs. as an ordinary field coat. IR [ o

FIELD GRAY JACKET FATIGUE UNIFORM MOTOR CEHICLE COAT
As worn by SP infantry gunners; TD and assault gun- Master sergeant: fatigues are issved in several colors, ot mateicyaic ne L en the wwed part of
ners wear skulis on collar patches. including white and black. the . [T

PLATE 1!



| MARCH 1945 wemyreronee: = | M Y TM-E 3045

N mer n

GERMAN ARMY UNIFORMS

JAGER TROOPS CAP BADGE

Warn on the left side of the cap

JAGER TROOPS HLEEVE BADGE

Warn on the right sleeve of the coo* and ovirioa

SUMMER UNIFORM CAMOUFLAGE JACKET
15t sgi of Joger troops; uniform may consist of shorts Tay + resembies the SS pullover jocket, but is
shirt and tropical helmet. 1Boruat 1n color scheme

-
MOUNTAIN WINDJACKET MOUNTAIN PARKA WINTER UNIFORM

Worn by mounifain and Jager troops and by moun This reversible windproof, water-repellont uniform nas This whle snitorm has the reverse side in plain
taineers of the German Labor Service. a white and tan side <t n various color patterns

PLATE i
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GERMAN ARMY: INSIGNIA OF RANK

wdpormereys MO

Shoulder straps are the main indication of rank MNoncommuss .
are further distinguished by a braided edge 'o the collar

'\’\t?‘!r“

fatigue coats. Certain noncommissioned officers may wear oft

with the braided collar edging. llustrated below are t1op to b

strap,

GENERAL OFFICERS {Generale)

and the type of rank insignia worn or both sleeves =*

like uniforms.

LT
Gen

GENERAL
Generaloberst

GENERAL OF THE ARMY
Generalfeldmarscholl

eral der iarm)

MAJOR GENERAL
Generallevtnont

GENERAL

FIELD 0FF|CERS (Stabsoffiziere)

COMPANY OFFICERS

MAJOR
Mojor
Chemicol Wartare Traop

LT COLONEL
Oberstlevtnant
Artillery

COLONEL
Oberst
(General Staff Corps)

1ST LIEUTENANT
Oberlevtnant
Military Police

CAPTAIN
Hauptmana
General Staff Corps

NONCUMMISSIONED OFFICERS (Unteroffiziere)

1ST SERGEANT
Hauptfeldwebel
(Sleeve braid on coat)

SERGEANT MAJOR
Stabsfeldwebel
Mountain Infantry

Oberfeldwebel
Armored ar AT Unit

AR oBeRs:
MASTER SERGEANT

RTINS

STAFF SERGEANT
Unterfeldwebel
Chemical Warfare Troops

TECHNICAL SERGEANT
Feldwebel
Supply Troops

PLATE 1V

TM-E 30-451

d officers . Unteroffiziere;

: their service, field, and
wrs ursforms and dispense

i callar patch, shoulder
averalls. winter suits and

P RIGGADIER GENERAL

Geaeralime,or

[ T
2D LYEUTENANT
tevtnant
Infontry

SERGEANT
Unteraffizier
4th Engineers
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GERMAN ARMY: INslGNIA OF RANK Corporals in the German Army are not rated .:- noncommissioned officers, but are placed

among what amount to several grades of ;ivates. These grades may wear the sleeve
insignia shown below (chevrons or pip) on the coat, overcoat, fatigues, and on other types
of uniform. There are many classes of admin:irative officials; examples of a few typical

ENLISTED MEN ranks and classes are shown. Such officials muy be distinguished by their basic color of
arm, which is dark green.

i

>
ADMINISTRATIVE CORP CORPORAL CORPORAL ACTING CORPORAL PRIVATE 15T CLASS PRIVATE
Stabsgefreiter Obergertreiter Obergefreiter Gefreiter Obe 1innadier Grenadier, Fusilier
Artillery (over & years' service) {under 6 years’ service) infantry Oberfusic. tafaree, Infantry

OFFICER CANDIDATES NONCOMMISSIONED OFFICER CANDIDATES

1 ;

NCO CANDIDATES ARE USUniiv RATED aS A GRADE Of CORPORAL

TR AR PR

gt S SRS

NCO CANDIDATE OLUN » LANLIDATE ERGANZUNGS
SR OFFICER CANDIDATE OFFICER CANDIDATE PROBATIONARY OFFICER Unteroffiziereanwarter Kap.: A e CANDIDATE
Oberféharich Fahnrich (Accepted for commission: Armored or AT L St e e e Unterfihreranwarter
Artillery 5th Engineers owaiting prometion to iti . et Artillery

. , L OBSOLETE COLLAR
ADMINISTRATIVE UFFICIALS --Typicol rank insignia CHAPLAINS pATCHEs

{Background in color
of arm)

CHAPLAIN BISHOPS
Feidhichofe

Ge ‘ afficers
! No sh-ulder straps
o

| |

GENERAL OFFICER FIELD OFFICER COMPANY OFFICER NONCOMMISSIONED ’ CHAPLAINS
Ministry Director Pharmacist (Maj) Remount Official i Captt OFFICER : Heere uterplorrar {May be mounted on
(Maj Gen) Oberstabsapotheker Remonteamtsvorstehr Saddler Mr Sgi | No st - iar strame dark green base)

Ministerial Direktor

Heerewerkmeister T

PLATE V
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GERMAN ARMY: COLORS OF THE ARMS

Colors are the hasic indication of arms (there are no

services in the German Army). Color of arm is usually to
be found on shoulder straps, on the service cop, on old-
style field caps, and on collar patches of line officers’ field
uniforms, and on collar patches of service and dress uni-
forms. Piping in the color of arm appears on service and
dress coats and trousers, In the instances recorded at right,
letters on the shoulder strap indicate either a separate
arm using the same color as another arm, or else a

further subdivision of function within an arm. Numbers

and letters may also be used to designate units.

Bright Red
GENERALS

Generale

Bright Red
ARTILLERY
HEAVY AA

Artilleria, Heeresflak

Crimson
GENERAL STAFF
CORPS
Generalstub

Crimsen
VETERINARY
PERSONNEL
Veferinr-Korps

Pink
TANK REGTS & BNS
Panzerregimeater
und Abt

Pink
TD BNS & UNITS
(oxcopt of Gren Regts)
Pz Jag Abt und
Einheiten

Pink
MOBILE BNS

texcept Cov & Cyclist)
Schnelle Abtsilungen

Pink
ARMD RCN BNS.
(Inc Motorcyclist Bns)
Panzerauvfklérungs Ab

Pink
HV TD BNS & UNITS
Schwers Px Jég Abt
und Einheiten
(Formerly Assault
Guns Bns & Units)

Pink with E on Straps
ARMORED TRAINS
Eisenbahn Panzerzuge

1

Pink with J on Straps
MOTOR MAINTE
NANCE TROOPS
KratHohrparktruppe

i

Wine Red
SPECIALIST SERVICE,
JAGD
Truppensonderdienst,
Wehrmachtrichter

Orange Red
MILITARY POLICE
Feldgendarmerie

Orange
ORDNANCE

Gold Yellow
RCN BNS,
CAV SQDNS
{ine Cyclist Bns
Autklarongs Abt,
Kavellerie Schwedrons

Gold Yellow
24th PZ DIV
Armd & Armd fnf
Regt, Armd Rcn Bn

Lemaon Yellow
SIGNAL TROOPS
Nachrichtentruppen

Light Green

MIN & LT INF

Gebirgsjiiger und
Jager

Gross Green
ARMORED INFANTRY
Ponzergrenadiere
{nc. integral SP Inf
Guo Units!

White
INFANTRY
Grenadrere Fusiliere
Inc M11 Inf & Integral
SP Inf Guns

ANEEEEE

FORTRESS ENGINEER

Festungswerkmeister

WO Festungspioniere

FORTRESS ENGINEERS

VETERINARIz»
Veterina i

Ahitn with GW
cn Straps
MORTAR

BATTALIONS
i sneiwerter botoliane

White with Fi on
Shoulder Straps
LIGHT ARMY AA
Heeresfla

Bordeaux
CHEMICAL WARFARE
TROOPS
Nebeltiuppen

Vigle*r
CHAPLAINS
Heeresgeistiiche

Light Bive
TRANSPORT &
SUPPLY TROOPS
Fahrtruppen,
Nochschuarruppen

Light Blue with
Caduceus on Straps
5P SERV, ADMIN

& PAYMR 8RS

Dark Blue
MEDICAL PERSONNEL

Sanitétspersonol

Black
COMBAT & CONST
ENGINEERS

Pioniere, Baupioniere

Gray Blue
SPECIALIST OFFICERS
Sandectihrer im
Offizierrang

Light Grey
PROPAGANDA
TROOPS
Propagandatruppen

MEDICAL PERSONNEL

Sanitdtspersanal

Hufbeschoglehrmeister

£ il

3 [ ! ,

$ )

FARRIER WOs MUSICIAN OFFICERS

Musikinspizienten,
Musikmeister

i \l

|

|
JAGD. SPECIa

SERVICE
Wehrmachtric 1.

ADMIN AND PAYMR
BRs SPECIALIST
SERVICE
Intendantur und
Zahimeisterdienst

Specialist officers and senior NCOs ot the arms may wear
special symbols on their shoulder straps in addition to
the color of their arm. Specialist officers appointed be-
cause of special qualification (Sonderfihrer) wear such
symbols only if they are medical officers; otherwise they
wear the collar patch shown above, and the type of
insignia of rank shown ot right.

BATTALION GRADE
SONDERFUHRER
Abteilungstihrer

COMPANY GRADE
SONDERFUHRER

Kompanietihrer

PLATOON Gk~ - i
SONDERFU &« »
Zugtuher ;

|
|
|

PLATE VI

SPECIAL MEDICAL LT
Ksiegsarzt
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The following badges are worn on the lower right
arm of the coat and overcoat. The system of
designation illustrated on the first three farrier
badges applies to the various other specialty
badges, the lozenge insignia being peculiar to
farrier instructors. The new specialty badge for
supply sergeant is based on unconfirmed reports,
but the design is believed to be approximately

accurate.

Ty
"1
o

ESTRICTED
GERMAN ARMY: SPECIALTY BADGES (NCOs and Enlisted Men)

TrTMYY O~

HA R -

TM-E 30-45!

FARRIER
NCO specialist
within organizational quota
Hufbeschlagmeister

FARRIER
Who has passed his iests
Hufbeschiagmeister

FARRIER
NCO over unit specialist
quota; EM spedialist within quota
Hutbeschlagmeister

FARRIER INSTRUCTCR
Hutbeschlaglehrmeister

MEDICAL ENLISTED
PERSONNEL
Sonitatsunterpersonal

ORDNANCE SERGEANT
Waffenunteroffizier

PYROTECHNICIAN
Feuerwerker

TRANSPORY SERGEANT
Schirrmeister

RAD'" SERGEANT

ELoxomeister

PIGIONEER
Brieftaubemeister

FORTRESS ENGINEER
SERGEANT
Festungspionier-Feldwebe!

FORTIFICATION
MAINTENANCE SERGEANT
Wallfeldwebel

PAYMASTER CANDIDATE
Zahlmeisteranwirter

SADDLER CANDIDATE
Truppensattlermeister
anwdarter

FORTRESS CONSTRUCTION
SERGEANT
Festunyswerkfeldwebel

SUPPLY SERGEANT
(inf and Arty Equipment)
Gerétverwaltungsunteroffizier

The following specialty badges are also worn on
the lower right arm of the coat and overcoat
While candidates may wear the strip of candi-
date’s braid (see farrier candidate above), they
do not follow the same system of designation by
braided edging as do the specialists above. The
sniper’s badges are partly insignia of specialty,
and partly rewards for actual achievement in com-
bat. They are to be worn over any other specialty
badges worn on the lower right arm.

MOTOR OR ARMD
MECHANIC 2D CLASS
Kraftzeug,
Panzerwarte if

MOTOR GR ARMD
MECHANIC 15T CLASS
Krattzeug,
Panzerwarter |

MOTOR OR ARMD
CRAFTSMAN
Hoodwerker

SKILLED MOTOR OR
ARMD CRAFTSMAN
Vorhandwerker

&

SNIPER
Scharfschitze
(At least 20 enemy killed)

SNIPER
Scharfschitze
(At least 40 enemy killed)

SNIPER
Scharfschiitze
(At least 60 enemy killed)

GAS DEFENSE SERGEANT

Gasschitzunteroffizier

SIGN 4 MECHANIC

Nachr Mezhariker

SIGNAL MECHANIC
SERGEANT
Nachrichfen-

Mechanikerunteroffizier

WORN ON LOWER LEFT ARM

UPPER LEFT ARM

&

GUNNER
(Artillery)
Richtkanonier

GUNNER
(Chemical Warfare Troops/

SIGNAL PERSONNEL
Symbol color changes
with arm
(Here Artillery)

RADIO MECHANIC
{Armored Troops:
Panzerfunkwarte

ENGINEER ASSAULT BOAT
COXWAIN

Stuciermann

MILITARY POLICE
Feldgendarmerie
(Officers: silver sagle;

MUSICIAN'S BADGES (0n both shoulders)

MARKS MANSHIP AWARD S: ‘Pz Tps substitute tank for swords)}

LI
BUGLER
Bataillionshornist

Signal Troops

MUSICIANS
Mosiker
Artillery

FIFE AND DRUM
CORPSMAN
Spielleute

Tronsport Troops

Cord color, shield design, and number of acorns (shells for
artilleryjvary to produce !? grades. Fourth grade shown.

PLATE VII
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GERMAN AIR FORCE UNIFORMS ‘

FIELD UNIFORM MOUNTAIN UNIFORM, NCO
FIELD UNIFORM, EM, FRONT _ INIFORM, EM, REAR

Pvt; equipment corried is similar to that of the German S'aft sqr, officers weur sdver piping clong 1op edge of
Pvt; alder style coat as shown may be worn by officers, Army, except for color the mentain cap furnup

NCOs, and enlisted men.

PARACHUTIST'S UNIFORM SERVICE DRESS, OFFICER WERCOAT
Staft sgt; the “flight blouse” shown may be worn by Colonel; GAF personnel may wear this caat with the , " )
all types of GAF personnel. collar buttoned af the neck g thiy ove ; ::; nh:‘ 1:”::zfroprlu!e insignic

PLATE Vil}
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3ERMAN AIR F

LAY

G

SUMMER UNIFORM WINTER OVERCOAT LMMER UNIFORM, OFFICERS
Sgt; breeches may replace trousers shown. Shirt and This heavy sheepskin overcoat is worn by sentries ane . v oar o either whole or with gray trousers
shorts may also be worn men manning static deferses e worn by fliers

PARACHUTIST JUMP SUIT FIELD JACKET FATIGUE SUIT

o First sergeant; this jacket lly worn by member
Tech sgt; other similar types, both plain and comou 9 s fackel s usally worn by memsers A

s form s issued in cream, green, fan,
of parachute divisions

flaged, may be encountered z0d vous covered clath

PLATE 1X



| MARCH 1945 , aasomereny il

GERMAN AIR FORCE UNIFORMS
/8""\%

LINED FLYING SUIT

Ist lieutenant; the suit illustroted is typical of the
various lined flying suits.

LIGHT FLYING SUIT
Master or 1st sergeant; insignia of rank is worn on
both sleeves of flying suits.

1
b

< gt

TM-E 30-451

FATIGUT OVERALL

b sgt mos 3 bars
\

STANDARD MOTORING COAT
This coat may be buttaned in the same manner os the
summer motoring coot at feft

SUMMER MOTORING COAT
2d lievtenant; NCOs wear the type of rank insignia
waorn on their fatigue coveralls

PLATE X

Teho

e

FLIER'S LEATHER JACKET

or NCOs o

g s

a

s iy wear beather fiy

s the: vpe
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GENERAL Of THE ARMY
Generalfeldmarschail

GENERAL

Generaloberst

LT GENERAL
General der [arm!

MAJOR GENERA(
Generatleutna -

TM-E 30-45!

=

77 3
\
\ =

s
==

BRIGADIER GENERAL
Generalmajor

FIELD OFFICERS (stabsoffiziere;

COMPANY OFFICERS

g

D)

COLONEL LT COLONEL MAJOR CAPTAIN 1ST LIEUTENANT 2D LIEUTENANT
Oberst Oberstleutnant Major Hauptmann Oberleutnant Leutnant
22nd Flak Regt General Staff Corps Civilian Air Traffic Cantrol 6th Flak Regt Fiy 1 Troops Signal Corps

NONCOMMISSIONED OFFICERS—ies.

§ Antiaircraft: Hauptwachtmeister, Oberwachtmeister, Wachtmeis:.
| Other Units: Hauptfeldwe,

Unterwachtmerster
bel, Oberfeldwebel, Feldwebel, Unterfeidwebe!

SERGEANT MAJOR
Stabsfeldwebel

Flying Troaps

15T SERGEANT
Houptwachtmeister
1st Flak Rgt

MASTER SERGEANT
Oberfeldwebel
Signal Troops

TECHNICAL SERGEANT
Feldwebe!
Civilian Ajr Traffic Control

STAFF SERGEANT
Unterwachtmeister
3d Hak Regt

SERGEANT
Untaroffizier
Flying Troops

PLATE X
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GERMAN AIR FORCE: INSIGNIA OF RANK
ENLISTED MEN

SENIOR CORPORAL
Houptgefreiter
Flok Troops

CORPORAL
Obergefreiter
Flying Troops

ACTING CORPORAL
Gefreiter
Signal Troops

PRIVATE
Bousoldat
anstruchon Troops

OFFICER CANDIDATES NCO CANDIDATES

SENIOR OFFICER CANDIDATE
Oberféhnrich
Constructian Troaps

OFFICER CANDIDATE
Féihnrich
Sth Flak Regt

VOLUNTEER OFFICER
CANDIDATE
Fiihnenjunker

(May be any rank)

NCO CANDIDATE
Unteroffizieranwarter
(Here Gefreiter!

(ADMINISTRATIVE OFFICIALS)

special designations of rank. All ranks wear pink as <

GERMAN AIR FORCE: ENGINEERING CORPS engincers hoving 1o do with mechanico: enginesring

belong 10 a special corps and are distinguished by «»cial rank insignia and

ERGANZUNGS NCO
CANDIDATE

Unterfihreranwarter

the German Air Force

wr of their service

MAJOR GENERAL
Flisger-General-
stabsingenieur

BRIGADIER
GENERAL
Flieger-
Generalingenieur

COLONEL LT COLONEL MAJOR CAPTAIN
Flieger- Flieger- Flieger- Flieger
Oberstingenic ob bsingeni bsing H ur

PLATE Xl

TST LIEUTENANT
Flieyer
Oberinge~ eur

2D LIEUTENANT
Flisger-Ingenieur
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GERMAN AIR FORCE: COLORS OF THE ARMS AND

RS PRNC T E D

SERVICES

dark green.

SONDERFUHRER

While line arms and services wear the same
color on both shoulder strap and collar patch,
note that all but one of the divisons of the Corps
of Administrative Officials wear two colors. The
basic color for most Administrative Officials is

TM-E 30-451

Black
CONSTRUCTION
TROOPS

tuftwoflenbauverbdnde

White Coamson |
GENERALS SENERAL STAF !
Generale Generaistal
Gold Yellow Brignt Red

FLYING TROOPS ANTIARURAET
Fliegertruppe ARTILLERY
Filak

ADMINISTRATIVE
OFFICIALS

Oaly three service
colors shown:

Gold Yellow Bright Red Dark Green-White
FLYING TROOPS ORDNANCE OFFI¢ f v GENERAL OFFICER
Fallschirmtruppe Offiziere OFFICIALS

des Walenwese:
Gold Yellow God Brown Fink
SUPPLY SERVICES SIGNAL TROOH GAF ENGINEERING
Nachschubeinheiten Luttnachi.cntent- CORPS

irgenieurkarps
der Luftwaffe

range

RECALLED OFFICERS
Offiziere zur
Dienstleistung

MEDICAL PERSOMNNY.
Sonilatsperson:

] Gold Yellow Light Green ; L3t Blue-Pink
ARMY AND NAVY CIVILIAN AR 4 GAF NAVIGATION
PERSONNEL TRAFFIC CONTR CORPS
DETACHED Reichsivitauts fcne Nautikerkorps
IN THE GAF dienst
Dark Blue Pink-Gold Yeliow

PILOTS CORPS
Flugzeogfuhrerkorps

Specialist officers and NCOs, awarded commissions or ratings because of special qualifications.

COLONEL
Oberst

CAPTAIN
Haupimann

¢
%%

1ST LIEUTENANT
Oberleutnant

.
W

2D LJEUTENANT

=CTING 18T SGT
Leutnant Houptteldwehe!
dienstteur

A
£ W

x4y
£ 3

SQUAD LEADER
Gruppenfishrer

TYPICAL ADMINISTRATIVE OFFICIALS

GENERAL OFFICER
Ministry Director (Maj Gen)
Ministerial Direktor

FIELD OFFICER
Weather Serv Officer (Maj)
Oberamtmann

COMPANY OFFICER
Pilot 115t Lt
Oberflugfuhrer

WARRANT OFFIiCER
Fireman . WC
Unterbrandme. s

PLATE XIi

NONCOMMISSIONED OFFICER
JAGD inspector iMr Sgt)
Justizaberwachtmeister
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GERMAN AIR FORCE: BADGES OF SPECIALTY  worm on lower feft breast

PILOT AND OBSERVER

AIR GUNNER-RADIO
OPERATOR

AIR GUNNER
FLIGHT ENGINEER

TM-E 30-45]

AIR CREW MEMBER
Uncertified as gunner)

GLIDER PILOT

AIR FORCE PARACHUTIST

AWARDS

The following awards are
for the type of service
indicated. They are worn
in the same place as the
specialty badges above.

WORLD WAR | FLIERS

GROUND COMBAT BADGE

ANTIAIRCRAFT BADGE

AWARDS FOR OPERATIONAL FLIGHTS—

Worn on upper left breast. Awarded in gold, silver, bronze;
laurel pendant may be added to gold awards, as shown.

RECONNAISANCE

BOMBER

ATTACK

FIGHTER

TRANSPORT

SPECIALTY BADGES— Worn on lower left sleeve by NCOs and men

AUTOMOTIVE EQUIPMENT
ADMINISTRATORS
(Band for candidates)

MEDICAL PERSONNEL
Sanitétspersonal

T,

SEARCHLIGHT EQUIPMENT
ADMINISTRATORS
Scheinwerfergerdtverwalter

SIGNAL EQUIPMENT
ADMINISTRATORS
Luftnachrichtengerétverwalter

PYROTECHNICIANS

Feverwerker

Xy

FLAK ORDNANCE SGTS
Waffenunteroffiziere

OTHER ORDNANCE SGTS
Waffenunteroffiziere

AIRCRAFT EQUIPMENT
ADMINISTRATORS
Flugzeuggerétverwater

GRADS OF TECH
PREP SCHOOLS

TELEPHONE OPERATORS
Fernsprecher

TELEPHONE SERGEANTS

Fernsprechunteraffiziere

TELEYYPE OPERATORS
Fernschreiber

&

&

TELETYPE SERGEANTS AIR RAID WARNING RADIOMEN RADIO SERGEANTS RADIO DIRECTION FINDERS RADIO DIRECTION FINDER
Fernschreibunteroffiziere PERSONNEL Funker Funkunteroffiziere Peilfunker
Flugmeldpersonnel Peilfunkunteroffiziere

&

RADIO INTERCEPTORS
Horchfunker

TECHNICAL AVN PERSONNEL
hnisches Personal

Fli
Flieger

PERSONNEL OF TENDERS,
CRASH BOATS, ETC
Seeméinnisches Bootspersonal

FLYING PERSONNEL
Fliegendes Personal

FLAK PERSONNEL
{For 9 months’ service)

RANGEFINDER CREWS
Entfernungsmessleute
(Gold border for 1 yr serv)

SOUND LOCATOR CREWS
Horcher

SOUND LOCATOR CREWS
(For over 1 year's service)

MOTOR VEHICLE DRIVER
Kroftfahrer

0,

ADMIN SGTS & TECH $GTS
Verwaltungsunteroffiziere und

feldwebel

SIGNAL PERSONNEL
NON-SIGNAL UNITS
Truppennachrichtenpersonal

PLATE XIV
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BLUE UNIFORM OVERCOAT BLUE UNIFORM
Worn by officers, warrant officers, chief and st class Worn by officers, warrant officers, chief ond 1st class vy Zrd ane 3d class petty officers and seamen.
petty officers; Lt ijg: shown. petty officers; BM 1 C shown Moy be fitted with striped collar.

PEAJACKET KHAK!I UNIFORM ADMINISTRATIVE OFFICIAL
Worn by 2d and 3d class petty officers and seamen. Worn by olt personnel of the German Navy. Rank in A ~utive officials wear normal blue uniform with
Note collar patch for Bm 2/C. signia for BM 1.C is shown on shirt. siver replacing gold insignio.

PLATE XV
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ADMIRAL
Admiral
Line

VICE ADMIRAL
Vizeadmiral
Medical

REAR ADMIRAL
Kontreadmiral
Engineering

COMMODORE CAPTAIN
Kommadore Kapitin zur See
Line Technical

Communications

COMMANDER
Fregattenkapits
Administratior

LT COMMANDER
Korvettenkapitidn
Detensive Ordnance

LIEUTENANT
Kopiténleutnant
Naval Coast Artillery

LIEUTENANT (jg)
Oberleutnant zur Ses
Communications
Reserve

ENSIGN
Leutnant zur See
Line

CHIEF BOATSWAIN
Stabsoberbootsmann

BOATSWAIN
Oberbootsmann

CHIEF BOATSWAIN S
MATE
Stabshootsmor:

BOATSWAIN'S MATE

Bootsmann

cHEVRONs—For seamen

SEAMAN 1/C
4% years’ service
Hauptgefreiter

SEAMAN 2 C
Obergefreter

YV V VY

SEAMAN 2/C
Gefreiter

PETTY OFFICERS 2 AND 3/C

These POs wear their corps insignia on oval
badges as below. These are their insignia of
rank. Boatswains wear single anchors and quar-
termasters wear crossed anchors as corps in-
signia; other corps wear devices shown at right.
Note that in seaman’s branch, a star replaces

the boatswain’s anchor.

COXWAIN

BOATSWAIN'S MATE
2/cC

Bootsmannsmaat

Oberbootsmannsmaat

Bootsmanns-laufbann

NAVAL ARTILLERY
Marine Artillerie

SEAMAN'S SPECIALITY BADGES—

@, "l

D,

ORDNANCE ENGINEER
Artillerie-Mechaniker

SEAMAN

{Matrose)

STOREKEEPER
Yerwalter

&

AIRCRAFT SPOTTERS
Flugmeidpersonal

©

MINE MACHINIST
Speer-Mechaniker

Mounted on .:vals for POs 2 and
3/C; selection only is shown

©

MOTOR TRANSPORT
DRIVER
Kraftfahrer

O

TORPEDOMAN
Tarpedo-Mechaniker

PLATE XVI
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GERMAN NAVY: FIELD GRAY UNIFORMS
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FIELD GRAY UNIFORM, OFFICERS FIELD GRAY UNIFORM, WOs, POs Fle GRAY UNIFORM, SEAMEN
Lieutenant (jg) Warrant Officer, Coast Artillery Seaman, 2d Class
Leutnant zur See Oberfeldwebel Gefreiter

INSIGNIA OF RANK FOR FIELD GRAY UNIFORM: OFFICERS

COMMODORE OR CAPTAIN COMMANDER LT COMMANDER LIEUTENANT LIEUT# MANT g0 ENSIGN
Kommodore oder Kapitén zur Ses Fregottenkapitin Korvettenkapitén Kapiténteutnant Oberfe.trunt zur See Leutnont zur See

WARRANT OFFICERS, PETTY OFFICERS, AND SEAMEN OF NAVAL COAST ARTILLERY

-~
CHIEF WARRANT OFFICER WARRANT OFFICER CHIEF PETTY OFFICER PETTY OFFICER 1/C PETTY - #£1CER 2/C PETTY OFFICER 3/C
Stabsoberfeldwebel Oberfeldwebel Stabsteldwabel Feldwebs! Goermoat Moaat
COLLAR PATCHES
FOR FIELD GRAY
UNIFORM COATS
———
PETTY OFFICER ASPIRANT ENLISTED MAN COMMISSIONED OFFICERS ! WO, POs, SEAMEN
Unteroffizieranwaérter BELOW PO GRADE ;
1
4

PLATE XVH
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FIELD UNIFORM, EM
Most Waffen-SS troops wear Army ccats, but some still
wear the style of coat shown.

TANK UNIFORM

This uniform is the same as the black uniform worn by

certain treops in the Army

MOUNTAIN UNIFORM

The ool is the SS coot at left. which may be worr w '

collar turned down as above

TANK COVERALL

Tank crews of the Waffen'SS moy uiso wear i

camouflage non reversible covaral!

PLATE XVIH
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SP GUN
S s the e

warn b

See 38 joe

* REW UNIFORM

et gran arket oritar
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ARMED ELITE GUARD (WAFFEN-SS) UNIFORMS

SERVICE DRESS, OFFICER
Waffen.SS officers may wear Army coots instead of the
type ot 8S coat iNustrated

OVERCOAT, GENERALS

Note the gray lapel facings. Other officers wear plain
lapels on their overcoats.

TSPy

SERVICE DRESS, NCO
st sgt; the coat shown is the Army coat which mu.
appeor with pleatless pockets

CAMOUFLAGE SuIT
Waffen 5SS regulations forbidding the wearing of in
signia on this suit are ignered

PLATE XIX

UNCLCL

Some

TM-E 30-45]

TYERCOAT NCOs AND EM

e came as the Army overcoat. Note
G enest of nsignia

WINTER UNIFORM

“en 5% armoied troaps have been furnished

4 special type of parka
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ARMED ELITE GUARD (WAFFEN-SS): COLORS OF THE A

Waffen-SS troops wear collar patches similar to those
of the General SS (Allgemeine SS), but Waffen-S$ shoul-

der straps are after the German Army pattern, except

for that of the Reichsfihrer-S$

MS

TM-E 30-451

Light Brown Gold Yellow Burgundy Red
CONCENTRATION CAVALRY AND JAGD
CAMP GUARDS MTZ RCN
Bright Red | — Lemon Yellow Dark Bive
ARTILLERY SIGNAL AND MEDICAL TROOPS
PROPAGANDA
TROOPS
Cri n " Light Green Light Blue
VETERINARY CORPS MOUNTAIN SUPPLY AND
INFANTRY TECHNICAL SERVICES

Pink
TANK, ANTITANK
TROOPS

Grass Green

Sky Blue

RIFLE REGTS OF
$S POLICE DIVS

ADMINISTRATORS

Salmon Pink
MILITARY GEOLOGISTS

Dark Green R

RESERVE OFFICERS

tight Gray
GENERAL OFFICERS

Orange Red
REPLACEMENT
SERVICES,
ENGINEERING
OFFICERS

White
INFANTRY

Black

- ENGINEERS

p—

) [SS generals once wore]
collar patches with the fol-

lowing insignia:

General -3 leaves, 2 pips
LtGen —3 leaves, 1 pip
Maj Gen —3 leaves

Brig Gen—2 leaves, 1 pip

REICHSFUHRER-SS
Chief of Genl and
Waoffen-SS
(Heinrich Himmler)

the same collar patches as|

SS generals

INSIGNIA OF RANK: GENERAL OFFICERS

Police generals now wearl

GENERAL LT GENERAL
Generaloberst der General der Waten-SS
Wafen-S§ (Obergruppenfihrer
(Oberstgruppenfihrer in Genl §5)
in Genl SS)

MAJOR GENERAL
Generallevtnont der
Woffen-S$
Gruppenfihrer in

Genl 8§

FIELD OFFICERS

BRIGADIER GENERAL
Generalmajor der
Waffen-SS
Brigadefihrer in

Genl 5§)

SENIOR COLONEL
Oberfihrer
Mountain Troops

COLONEL
Standortenfihrer
Infantry

L7 COLONEL
Obersturmbannfihrer
Artiliery

COMPANY OFFICERS

MAJOR
Sturmbannfihrer
Engineers

v
Q‘Q

CAPTAIN
Hauptsturmfithrer
Supply Troops

| 55

1ST LIEUTENANT
Obarsturmfihrer
Artillery

20 LIEUTENANT
Untersturmfithrer
lnfantry

PLATE XX
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SERGEANT MAJOR
Stormscharfiihrer
Actillery

Cavalry

1ST AND MR SERGEANT
Haupischarfihrer

TECHNICAL SERGEANT
Oberscharfuhrer !
infantry

STAFF SERGEAN"
Scharfuhrer
Actillery

INSIGNIA OF RANK: ENLISTED MEN

m
j
|
i
il

7

»

CORPORAL
Rottenfiihres
Infantry

ACTING CORPORAL

A

PRIVATE 1ST CLASS
55-Obershitze or $5-Obersoldat
Medical Troaps

Sturmmann
Artillery

SPECIALTY BADGES—Wom on lower left arm by officers, NCOs, and men. See also Army smper badges

SERGEANT
Unterscharfithrer
Artillery

PRIVATE
$5-Schitze or 55-Soldat

SECURITY SERVICE
Sicherheitsdi

- ~

FARRIER PERSONNEL
b, f

Hufb

SIGNAL PERSONNEL
Nachrichtenpersonal
(Blitz color changes with arm}

TECHNICIAN OFFICERS
Fiihrer im technischen
Dienst

TRANSPORT SERGEANTS

Schiremeister

MEDICAL PERSONNEL
Sanititspersonal

ORDNANCE NCOs
Waffenunterfiihrer

YETERINARY OFFICERS, NCO;
Fishrer und Unterfihrer
im Yeterinirdienst

O

®

MUSICIAN OFFICERS

OFFICERS IN LEGAL
WORK Musikzugfishrer

Fithrer im Gerichtsdienst

ADMINISTRATIVE OFFICERS
Fobrer im
Verwaitungsdienst

MEDICAL OFFICERS
Fiihrer im Sanitdtsdienst

TYPICAL ARM BANDS

INSIGNIA FOR VETERANS

ﬁ

TOTENKNOPF DIV & UNITS

L___Nord ]

NORD MOUNTAIN DIVISION

I

GERMANIA DIVISION

[Z

LIEBSTANDARTE
ADOLPH HITLER DIV

DAS REICH DIVISION

PRINZ EUGEN MTN DIVISION

ORrR

YETERA~NYS OF SERVICE
IN AWRMED FORCES

NAZI PARTY MEMBERS
PRIOR TO 30 JAN 1933

POUICE Alter Kampfer

SPECIAL COLLAR PATCHES

BOSNIAN-CROATIAN
MTN DIV

TOTENKNOPF DIV
& UNITS

patches at left are worn instead

PRINZ EUGEN MTN DIV

PLATE XXI

The chevrons tfo indicate previou: r:vice ir the armed forces or police
{above) are worn on the upper rigt' arm, and are not to be confused with
chevrons to indicate rank, as worn .+ the upper left arm. The special collar

* the standard S§ right collar patch,
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GERMAN DECORATIONS AND AWARDS

b oo

The above figures illustrate the manner of wearing
some of the more common German decorations and
awards. The officer at left wears two tank destruction
badges: the one at right has Crimea shield on arm,
assault and wound badges on breast, 1939 bar to
1914 Iron Cross in buttonhole, and the Kaight's Cross
on ribbon at neck.

KNIGHT'S CROSS OF THE IRON CROSS

With gold oak leaves, swords, and dismends

TM-E 30-451

UNCLASSIFE

KNIGHT'S CROSS 0¥ THE IRON CROSS

With ook leaves -« ds, and diamonds

KNIGHT'S CROSS OF THE JRON CROSS

With ook leaves ond swords

KNIGHT'S CROSS -*F THE IRON CROSS

W s ieaves

KNIGHT'S CROSS OF THE IRON CROSS

IRON CROSS 18T CLASS

Worn without ribbon

|
0

THE i nmAN CROSS

S

IRON CROSS 2D CLASS

Usually ribban anly wora

WAR SERVICE CROSS WITH SWORDS

Silver or bronze

WAR SERVICE CROSS WITHOUT SWORDS

Silver or hranze

PLATE XXU

AN,
|
i

1939 BAR ° 1914 IRON CROSS

W buttorhole

HOM: & ROLL CLASP

ve n buttanhole

- [ U ——
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GERMAN DECORATIONS AND AWARDS

T

UNCL.

TM-E 30-451
LRORA F
')\\)Qirza._D

TANK DESTRUCTION BADGE
Gold for 5 tanks

Gold, silver, and block

CLOSE COMBAT BADGE

Gold, siver, and bronze

GUERILLA WARFARE MEDAL

Gold, silver, and bronze

WINTER DEFENSIVE CAMPAIGN IN EAST,
1941-42

I ~NARVIK SHIELD
Gold for the Navy

DEMIANSK SHIELD

GERMAN-ITALIAN MEDAL

ARMY ANTIAIRCRAFT BADGE

koo HICLE DRIVER'S BADGE

PLATE XXIN
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DINNALIC FAND UAIND AMND OCDYJI
RIDDUNO TUR VALUR ARNU OLRVI

FERER

I l l
25

37

37.
38.
39.
40.

=3

=3

49

49.
5
51.
52,

S

[

61 62

61.
62,
63,
64,
65.

0N

[

. {RON CROSS,
. IRON CROSS,
. WAR SERVICE
. WAR SERVICE

13

13.
14,
15.
16.

ENTRY INTO SUDETENLAND
WESTWALL SERVICE, 1939-40
MEMEL RIBBON

OLYMPIC GAMES MEDAL

i3
i
§
5 o
26 27 28
. BAVARIAN MILITARY SERVICE CROSS
. KING LUDWIG CROSS
. PRINCE REGENT LUITPOLD MEDAL
. BAVARIAN MILITARY SERVICE BADGE
—_—
_—
;
¢ —_—
! -
===
N ‘ p——
£ St
i ! _—
A S—
=
38 39 40
LUBECK HANSA WAR CROSS
BULGARIAN MEDAL OF VALOR
BULGARIAN WAR SERVICE MEDAL
HUNGARIAN WAR SERVICE (Horthy)
50 51 52

FINNISH LIBERATION CROSS !ll CLASS
SPANISH MILITARY MEDAL OF VALOR
SPANISH RED MILITARY SERVICE CROSS
SPANISH WHITE MILITARY SERVICE CROSS

63

RUMANIAN
RUMANIAN
RUMANIAN
RUMANIAN
RUMANIAN

ORDER OF THE CROWN (Pre-1932)
FAITHFUL SERVICE CROSS (War)
MEDICAL SERVICE CROSS
FAITHFUL SERVICE MEDAL (War)
ANTI.COMMUNIST SERVICE

@ N

‘M

17

17.

—————ewemcn | |

EASTERN WINTER CAMPAIGN, 1941-42

WAR CROSS OF HONOR (Front Line Fighter)
PARTY SERVICE BADGE (24 Years)
PARTY SERVICE BADGE (15 Years!

LB 4

18

GERMAN MOTHER'S CROSS

18. FIREMAN'S RIBBON
19. BALTIC CROSS (191920 Freikorps Service
20. ARP. MEDAL
_ e
29 30 31 32

29.
30.
31.
32.

BAVARIAN MEDAL OF VALOR
WURTTEMBERG MILITARY SERVICE CROSS
AUSTRIAN MEDAL OF VALOR

KARL TROOP CROSS

1N

44

42 43

CROATIAN MEDAL OF VALCR

. SLOVAKIAN MEDAL OF VALOR

AFRICA RIBBON

. ITALIAN MEDAL OF VALOR

5

53.
54,
55.
56.

@R G

66.
67.
68.
69.

@

3 55 56

SPANISH CAMPAIGN MEDAL
SPANISH WOUND MEDAL
SPANISH SURVIVORS RIBBON
SPANISH COMMUNIST RIBBON

67

68

CROSS OF QUEEN MARIE OF RUMANIA
RUMANIAN FLIERS' MEDAL OF VALOR
RUMANIAN FLIERS’ ORDER OF VALOR
STAR OF RUMANIA

PLATE XXIV
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Dad e 4 h

These ribbons are a selection of those which may be worn
L~ above the left breast pocket by German military personnel.

1

9 PARTY SERVICE BADGE
10 GERMAN SOCIAL SERVICE

11 MEDAL FOR LENGTH Cf MILITARY SERVICE
12 ENTRY INTO AUSTRIA

il

21

10 Years

23 24

21 PRUSSIAN WAR EFFOR! ZROSS
22. PRUSSIAN LIFE-SAVING MmEDAL
23. SILESIAN EAGLE 1919
24, BADEN MILITARY SERV:(Y CROSS

|
i

33. AUSTRIAN WAR SERVICt ™MEDAL
34 TIROL SERVICE MEDAL

35. HAMBURG HANSA Wak . RGSS
36. BREMEN HANSA WAR (ROSS

Poland:

36

Fighting s

3 35

:
i
3
45 46 47 48
45 ITALIAN SERVICE MEDA
46. FINNISH SERVICE MEDA:
47. FINNISH LIBERATION CRGSS | CLASS
48 FINNISH LIBERATION CROSS Il CLASS
57 58 59 60

57. RUMANIAN MEDAL OFf .atOR AND LOYALTY
58 RUMANIAN FAITHFUL SikvICE CROSS
59 RUMANIAN MEDAL OF valOR

60. RUMANIAN ORDER OF THE CROWN  Post 1932

69 70 71

70 BRONZE CROSS OF YALOR AND SERVICE
‘For Eastern Voiunteers;

71 SILVER CROSS OF VALOR AND SERVICE
‘For Eastern Vuiunteers

72. GOLD CROSS OF VALOR AND SERVICE

\For Eostern Volunteers:

Peace;

72



~ UNCLASSIFIED

I MARCH 1945 L TM-E 30451
CHAPTER X
GERMAN AIR FORCE
\
Section I. AIR FORCE HIGH COMMAND those of the General Staff and those concerned
with administration and supply.
1. General

The German Air Force (Lufiwaffe), one of the
three branches of the German Armed Forces, is
organized and administered independently of
either the Army or the Navy. Its three main
branches are the flying troops, antiaircraft artil-
lery, and air signal troops. It also includes para-
chute and airborne troops, air engineers, air
medical corps, and air police, and a number of
special divisions formed of Air Force personnel
for service as regular fighting troops. It is organ-
ized on a territorial rather than a functional basis,
with separate operational and administrative com-
mands. This division of responsibilities has made
for a high degree of mobility among the flying
units and thus has been responsible for much of
the success of the German Air Force,

2. Cbmmander-in-Chief

~

Reichsmarschall Goering serves in the dual cap-‘

acity of Minister of Aviation (Reichsminister der
Luftfahrt) and Commander-in-Chief of the Air
Force (Oberbefehishaber der Luftwaffe). As
Commander-in-Chief he is charged with the ad-
ministration and operations of the Air Force. As
Minister of Aviation he is a member of the
Cabinet and is responsible for the coordination
and supervision of civil aviation. Since Goering
has many other duties in the German Government,
however, the supreme command usually is exer-
cised by the State Secretary in the Ministry of
Aviation and Inspector General of the Air Force.

3. Air  Ministry  (Reichsluftfabrministerium  or
RLM.)

At the Air Ministry—the highest administrative
and operational authority of the Air Force—are

found the departments which control all Air Force .

activity. These departments fall into two groups:

Section Il. CHAIN OF COMMAND

. General

The role of the Air Force in the conduct of the
war, and to a certain extent in-particular oper-
ations, is determined by the High Command of
the Armed Forces (Oberkommando der Wehr-
macht). The chain of command is from the Su-
preme Commander (Hitler), through the OKW
to the Commander-in-Chief of the Air Force
(Goering). The latter directs the actual employ-
ment of the Air Force through the Air Ministry
and through his subordinate commanders of air
combat units, However, when Air Force units
are used in conjunction with Army or Navy units,
all the forces involved come undet a single oper-
ational control, in accordance with the German
doctrine of unity of command. In such circum-
stances, a commanding officer is chosen from
whichever of the three branches predominates in
the operation, and he becomes directly responsible
to the OKI¥V.

2. Luftflotte

All Air Force units are organized into tactical and
territorial air commands known as Luftflotten.
Each Luftflotte is assigned a particular command
area, although this assignment is not necessarily
permanent, for an entire Luftflotte at any time
may be moved from one area to another at the
direction of the Air Ministry. Within its area,
however, each Luftflotte not only controls all op-
erations of the flying units, but also supervises the
activities of all ground service units. Thus, in
addition to a large operations department, each
Luftflotte has its own adjutant, legal, administra-
tion, signal, and supply departments, All com-

X—I
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0. K. W. (’s
OBERKOMMANDO DER WEHRMACHT X R
{High Command of the Armed Forces) .E
wn
Q. K. L.
OBERKOMMANDO DER LUFTWAFFE
(Commander in Chief of the G. A. F.)
y
LUFTFLOTTE
Administration
] OPERATIONAL
. FLIEGERKORPS JAGDKORPS !
FLAK NACHRICHTEN
{Communications) c
FLIEGERDIVISION JAGDDIVISION FLIEGERFUHRER O
WFTGAY i
GESCHWADER GESCHWADER GESCHWADER ——
-
—
FLUGHAFENBEREICHKOMMANDATUREN c
{Airfield Regional Command) .
i GRUPPE GRUPPE GRUPPE
STAFFEL EL
EINSATZHAFENKOMMANDATUREN STAFF STAFFEL
(© ionat Aird c &

Figure 2.—German Air Force chain of command.
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mands and formations subordinate to the Luft-
flotte are either essentially operational (Flieger-
korps, Jagdkorps, Geschwader, Gruppen, and
Staffeln) or administrative (Luftgaue). Thus
the administrative and operational commands meet
at the Luftflotte headquarters, where their respec-
tive activities are coordinated.

3. Fliegerkorps

Operational units within the Luftflotte command
area are organized into subordinate operational
commands known as Fliegerkorps. Through these
" Fliegerkorps, the Luftfloiten execute the oper-
tional directives received from the Air Ministry.
Each Fliegerkorps is a composite, mobile com-
- mand with its own geographical area of control
and operations. A Luftflotte may command one
or several Fliegerkorps, depending upon the size
.of the command area and the nature of operations.
A Fliegerkorps may be detached at any time for
operations in another Luftflotte area. The make-
up of a Fliegerkorps is very elastic, both as to

number and type of aircraft. It may consist of

_ several bomber Geschwader, several fighter Gesch-
wader, in addition to a varying number of short-
and long-range reconnaissance Gruppen. On occa-
. sion it may be limited to one function such as that
of a bomber command. The most important de-
partment of the Fliegerkorps command is that of
operations. Although the Fliegerkorps also has
~adjutant, legal, administration, signal, and supply
departments, it depends almost entirely upon the
Luftgau for administrative and supply services.
The Fliegerkorps are numbered nonconsecutively
in Roman numerals. .

4, Jagdkorps

A Jagdkorps is an operational command, similar
to a Fliegerkorps but whose function is limited to
that of a fighter command.

5. Fliegerdivision

L
A Fliegerdivision is an operational command sim-
ilar to but of less importance than a Fliegerkorps.
Most of the Fliegerdivisionen which existed prior
to the war were replaced by Fliegerkorps. Several
Fliegerdivisionen still exist on the Eastern Front.

6. Jagddivision

A Jagddivision is a command subordinate to a
Jagdkorps.

. X—4

RN UNCLASSIFIED
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7. Lebrdivision

This division is unnumbered and is known simplv
as the Lehrdivision. Its primary function was to
test the latest types of aircraft, antiaircraft de-
fenses, and air signals equipment from a tactical
and operational point of view. Lehr units are
incorporated directly into the combat commands
and function as a part of the command’s oper-
ational strength. Lehr personnel are supposed to
have had previous combat experience. This sys-
tem, by giving the Lehr units an operational
status, enables them to experiment in actual com-
bat operations, rather than under simulated con-
ditions. The Lehrdivision was organized into a
variety of formations and commands. There were
two Lehrgeschwader composed of bomber, fighter,
and reconnaissance Lehrgruppen. Recently, how-
ever, only a few bomber Lehr units have been
operational and they no longer appear concerned
with experimentation. There are also two Lehr-
regimenter, one concerned with antiaircraft de-
fenses and the other with signal developments.
Lehr units are not to be confused with experi-
mental units whose duties are of a technical na- .
ture,* such as the testing of prototype aircraft.

8. Geschwader

a. GENERAL. The Geschwader is the largest
mobile, homogeneous formation in the Air Force,
and is used for long-range bombers, ground at-
tack units, and both single- and twin-engine fight-
ers. It normally consists of about 100 aircraft,
organized into three Gruppen. A fourth and, in
a few instances, a fifth Gruppe have been added
to several single-engine fighter Geschwader Ap-
parently the original intention was to have each
Geschwader operate as a unit by stationing all
three Gruppen at adjacent airdromes. However,
although all Gruppen are now usually found on
the same battlefront, all three of them are unlikely
to operate from neighboring fields. In fact, it is
not uncommon at present for the Air Force to
withdraw one or two Gruppen for rest or re-
equipment and subsequently return them to oper-
ations in another theater.

b: CoMMAND. A Geschwader is generally com-
manded by an Oberst or Oberstleutnant known
as the Geschwaderkommodore. He has a small
staff of officers for the adjutant, operations, or-

1 These fourth and fifth Gruppen are not to be con-

fused with the Erganzungsggruppen, which are devoted
to operational training as discussed in Section VIL
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ganization, technical, signal, navigation, meteoro-
logical, and intelligence branches. Some staffs
also have a photographic officer. The staff has its
own headquarters flight (Stabs-Schwirm) of
three to six aircraft of the same type as those
which make up the Geschwader. This Geschwader
staff is always maintained, even when the subor-
dinate Gruppen are separated for operations on
different fronts,

¢. Types. There are several types of Gesch-
wader, known according to aircraft complement
and/or operational employment as follows:

Abbre-
German title Aircraft type viation
Kampfgeschwader ..... Bomber ........ K. G.

Schlachtgeschwader ...Ground attack
and antitank .. S. G.

Jagdgeschwader ....... Single-engine

fighter ........ J.G.
Zerstirergeschwader ... Twin-engine

fighter ........ Z.G.
Nachtjagdgeschwader ..Night fighter ...N.J.G. '
Lehrgeschwader ... ... Tactical ex-

perimental ....L.G.

Each Geschwader is designated by its abbreviation
followed by an Arabic numeral: for example,
K.G.77, N.J.G.26, Z.G.111, etc. The numerals are

not necessarily in consecutive order.

d. EQuipMENT. Although all Gruppen in a
Geschwader specialize in similar air tactics and
are equipped with the same type of plane, the
make and model may differ among the Gruppen.
This variation is most prevalent in fighter Gesch-
wader, but also occurs in a few of the bomber
Geschwader. Thus a Kampfgeschwader may have
one Gruppe equipped with the Dornier 217 and
the other two Gruppen with the Heinkel 111,
Junkers 88, or the Focke-Wulf 200. Or the entire
Geschwader may be equipped with the same make
of plane, such as the Messerschmitt 109, although
one Gruppe may have a newer model while the
other Gruppen have earlier ones.

9. Gruppe

a. GENERAL. The Gruppe is the basic combat
unit of the Air Force for both administrative and
operational purposes. It is a mobile homogeneous
unit which is largely self-contained and which
may be detached from its parent Geschwader for
operations in any command area. In fact, direc-
tives for the movement of flying units are almost

* Sturzkampfgeschwader (Dive bomber) and Schuell-
kampfgeschwader (Ground attack) have been incorpo-
rated into, or superseded by the Schlachtgeschwadern.
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always issued in terms of Gruppen. Usually the
entire Gruppe is based at the same airdrome,

b. Commanp. The Gruppe normally is com-
manded by a major or captain known as the Grup-
penkommandeur. He has a small staff, consisting
of the adjutant, operations officer, technical of-
ficer, and medical officer. There apparently is no
special intelligence officer, since prisoners are sent
directly to interrogation centers, Each Gruppe
also has its own air signal platoon (Luftnachrich--
tenzug), known as a Technical Ground Station,
and a staff flight (Stabs-Kette) of three aircraft
generally of the same type with which the Gruppe
is equipped.

c. EQuipMENT. The Gruppen are organized
into three Staffeln, with the exception of single-
engine fighter Geschwadern which recently have
been organized into four Staffeln. Thus, most
Gruppen are considered to have a table of or-
ganization of 27 aircraft each (exclusive of the
three aircraft of the Gruppen-Stab) and Jagd-
gruppen a table of organization of 36 aircraft
(also exclusive of the Gruppen-Stab). Actual
strength, however, is likely to differ substantially
from authorized strength; on many occasions it
has been found well below or above such figures.
Gruppen attached to a Geschwader are numbered
in Roman numerals in consecutive order. Thus
I/K.G.77, 1I/K.G.77, and 1I1/K.G.77 are the
first, second, and third Gruppen, réspeétively, of
long-range bomber Geschwader 77.

10. Staffe!

a. GENERAL. The Staffel is the smallest Air,
Force operational unit, and is generally com-
manded by a captain or lieutenant known as the
Staffelkapitin. One officer serves as adjutant ; the
signal, technical, and navigation branches are su-
pervised by the flying personnel in their spare
time.

b. EquipMENT. A Staffel is considered . to
have a table of organization of nine aircraft, Its
actual strength, however, may be as low as five
or six aircraft or as much as 18 or 20 aircraft.
For tactical purposes, it may be subdivided into
Schwirme of five planes; into Ketten of three
planes; or into Rotten of two planes. Each S taffel
usually will have its own mobile repair shop for
minor repairs in the dispersal areas; other motor
vehicles must be drawn from the organization of
the parent Gruppe.

¢. NumBerING. All Staffeln in the Gesch-
wader are numbered consecutively in Arabic nu-

X5
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merals. Thus, in all but Jagdgeschwader, the first,
~ second, and third Staffeln constitute Gruppe I; the
_ fourth, fifth and sixth Staffeln, Gruppe 1I; and
the seventh, eighth, and ninth Staffeln, Gruppe
I1I. Where a fourth or fifth Gruppe exists, the
Staffeln will be numbered 10, 11, and 12, or 13,
14, and 15, respectively. In Jagdgeschwadern
having four Staffeln, the Gruppe I thus will con-
tain Staffeln 1, 2, 3, and 4; Gruppe 11, Staffeln
5,6,7,and &; Gruppe 111, Staffeln 9, 10, 11, and
"~ 12, etc. In unit designations, the Gruppe numeral
is omitted whenever the Staffel number is indi-
cated. Thus the fourth Staffel of K.G.77 is known
as 4/K.G.77, and no other reference to its posi-
tion in Gruppe I of K.G.77 is necessary.

‘I I. Semiautonomous Units

a. GENERAL. Reconnaissance and Army co-
operation aircraft operate and are organized as
semiautonomous units, as Staffeln or Gruppen.
These semiautonomous units fall into three gen-
eral categories, all of which are numbered non-
consecutively in Arabic numerals of one, two or
three digits.
~ b. LonG-RaNGE REcONNAISSANCE. Long-range
‘reconnaissance aircraft are organized into Fer-
‘naufklirungsgruppen, which are known as (F)
or FAG units. Thus 3(F)123 is the third Staffel
of Fernaufklirungsgruppe 123.

c. SHORT-RANGE RECONNAISSANCE. Short-
range reconnaissance and Army cooperation air-
craft are organized into Nahaufklirungsgruppen,
which are known as NAGr or (H) units (due to
former name of Heeresaufklirungsgruppen). Un-

“der the old nomenclature still applying to some
units, the first Staffel of Nahaufklirungsgruppe
32 is therefore 1(H)32. Under the more recent
Gruppen organization and numbering, the third
Staffel of Nahaufklirungsgruppe 1 for instance,
is 3/NAGr 1.

d. CoastaL REcoNNAIssaNcE. Coastal recon-
naissance and naval cooperation aircraft were
originally organized into Kiistenfliegergruppen
(abbreviated K.F.Gr.). They are now known as
Seeaufklirungsgruppen  (abbreviated SAGr.).
Thus the third Staffel of Seeaufklirungsgruppe
196 is known as 3/SAGr. 196.

e. MisceLLaneous Units. Miscellaneous units
also are similarly organized and operated.

(1) Nachischlachtgruppen (Night Harassing)
represent the relatively recent grouping of
previously loosely organized Staffeln. Most of
them are equipped with obsolete aircraft, although

 X—b
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coincidentally with their reorganization in Grup-
pen, these units have been modernized to some
extent. Though some units in the East still have
such aircraft as Arado 66, GO145, HES50, etc.,
those in the West are equipped with modern
JU87 and FW190. These Nachtschlachtgruppen
are numbered in Arabic numbers and thus abbre-
viated—NS1, NS2, NS3, etc.

(2) The Luftbeobachter Staffeln (Air Ob-

servers).

(3) A number of specialized units such as mine-
sweeping Staffeln, etc.

12, Special Commands

a. Jagdfiihrer. Separate fighter commands
known as Jagdfiihrer, or more commonly as Jafi,
have been established in each Lufiflotte since the
outbreak of war, At first a Jafii was concerned
primarily with matters of policy and controlled
operations only on specific occasions. Yet, for a
period, the Jafiis in France and Germany appeared
to have had an overriding authority in directing
all defensive fighter operations. Lately, however,
it is believed that their functions have become
virtually administrative,

b. Fliegerfiihrer. Highly specialized operations
on certain fronts have been put under the control
of special commanders known -as Fliegerfiihrer.
These Fliegerfiihrer control operations in a par-
ticular area only and are directly responsible to
the Luftflotte commander in whose area they op-
erate. For instance, the three Fliegerfiihrer (3, 4,
5) in Luftflotte V, although primarily concerned
with antishipping operations and weather recom-
naissance, controlled all types of combat aircraft
in their area of operations.

13. Luftgan

a. GENERAL. The Luftgaue are the actual ad-
ministrative and supply organizations of the Luft-
waffe. They are stationary or immobile com-
mands whose authority is limited to certain well
defined and permanently fixed geographical areas.
A Luftgau commander is usually a General der
Flieger or General der Flakartillerie, and theo-
retically is responsible to the Lufiflotte commander
within whose command area the Luftgau lies. In
actual practice, however, the Luftgar commanders
receive most of their instructions direct from the
Air Ministry, and the Luftflottenchefs interfere
little with Luftgau administration. The Luftgaue
permanently established in Germany are num-
bered non-consecutively by Roman numerals;




I MARCH 1945

those in occupied countries are generally desig-
nated by their location: for example, Luftgau
Norwegen,

b. Funcrions. Each Luftgau is responsible
for the following services within its command
area: :

(1) Administration, supply, and maintenance
of all flying units. ‘

(2) Active and passive defense against air
attack.

(3) Operations of signal units.

(4) All training other than that of auxiliary
units.

(5) Recruitment, mobilization, and training of
reserve personnel,

¢. SectioNs. Each Luftgau has its own oper-
ations, adjutant, legal, administration, signal, and
supply sections. Tt also has a department for pro-
hibited and restricted flying areas which has no
known counterpart in the Luftflotte or Flieger-
korps headquarters. All training within the Luft-
gau area is directed by a Higher Commander of
Training. This officer is usually a Generalmajor
and is subordinate only to the Luftgow com-
mander. All other Luftgau services are main«
tained through subordinate section commands
which are designated by Arabic numerals preced-
ing the Luftgau unit designation. Thus 4/VII
is the fourth section command in Luftgau VIII.

d. A1RbROME CoMMANDS. The main channels
through which the flying units draw on the serv-
ices of the Luftgaue are the airdrome commands.
Each Luftgau area is divided into about five air-
drome regional commands ( Flughafenbereichkom-
mandanturen). The regional commands are in
turn subdivided into five or more operational air-
drome commands (Einsatzhafenkommandan-
turen). The regional command is essentially ad-
ministrative and is not necessarily located at an
airfield. The operational airdrome command,
however, exists only to serve the flying units at
their stations and is thus always found at an air-
drome. The manner in which the Luftgau has de-
centralized its authority through these commands
is as follows:

(1) The airdrome regional commands are
charged with the Lufigau’s responsibility for sup-
ply and maintenance of supplies and equipment
within their respective areas ; meeting the physical
needs of the flying units; defense of aircraft,
equipment, and motor transport against air at-
tack ; airdrome development; and air movements.
These duties are discharged by specialized units

NS
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which the Luftgau allots to the regional command .
and which the regional command then redistributes
among the operational commands. For example,

the Field Works Office (Feldbauamt) at the re- ‘ B

gional command handles airdrome maintenance
through its subsidiary Works Superintendent’s

, Offices which are stationed at the airdromes. Sim-

ilarly, the Air Signal Company at each regional
command is divided into platoons which are sta-
tioned at the operational commands. A senior
technical officer supervises aircraft maintenance '
in the region through his subordinate technical
officers at the operational commands. The air-
drom regional command is thus largely self-con-
tained and calls on the Luftgau for assistance only
when the units already assigned prove inadequate.

(2) The airdrome regional command also acts
as the intermediary between the Luftgau head-
quarters and the operational airdrome command.-
All orders, requests, reports, etc., traveling be-
tween the two must pass through the regional
command staff. This staff numbers from 50 to 150
officers and enlisted men and is headed by a com-
mandant who usually holds the rank of Generai-
major.

(3) The airdrome regional command’s primary
practical task is that of transporting supplies and
equipment from the depots to its subordinate op-
erational commands. For this purpose it is geners
ally assigned a supply company (Nachschubkom~
panie) composed of a supply column staff (Nach-
schubkolonnenstab), some four transport columns
(Transportkolonnen), and two or three fuel col-
umns (Flugbetriebsstoffkolonnen).

(4) The commander of the operational air-
drome command normally holds the rank of
major, captain, or first lieutenant. His adjutant
handles personnel matters. The personnel com-
plement of an operational command numbers
about 350 officers and enlisted men, and the motor
transport allotment is between 50 and 100 vehicles. -

(5) Airdrome maintenance at each operational
command is handled by a Works Superintendent’s
Office (Bauleitung), subordinate to the Field
Works Office at the regional command. The
Bauleitung has charge of most of the construction
done at the airdrome (buildings, dispersal areas,
defense works, camouflage, etc.), as well as the
laying of runways, extension of landing grounds,
and installation of lighting systems, Reports on
serviceability and bomb damage are radioed
through the regional command to the Luftgau,
and thence to the Air Ministry for broadcast over
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the Air Force Safety Service network. The Bau-
leitung personnel is composed of civil servants and
technical staffs. Any other specialized construc-
tion units which may be attached to the airdromes
to repair bomb damage or enlarge facilities are
also directed by the Bauleitung.

(6) The operational airdrome command is also
responsible for defense against air attack, for

which it has both heavy and light Flak units.”

" These guns and other aerial defense units are
" commanded by the airdrome commander only
when there is no flying unit stationed at the field.
Otherwise, defense is controlled by the com-
mander of that flying unit which is occupying the
airdrome,

(7) The telephone, teleprinter, and radio at
each operational airdrome command are operated
by an air signal platoon (Fliegerhorst-Luftnach-
richtenzug) and commanded by-a signal officer
who is subordinate to the senior signal officer at
the airdrome regional command. The signal pla-
toon also transmits the meteorological and air-
drome serviceability reports and operates the Air
Movements Control.
nonoperational flying. Signal communications
with aircraft in operations are controlled by the
tactical ground station attached to the flying unit.

(8) Aircraft maintenance at the operational
airdrome command—except for servicing and
minor repairs which are performed by the ground
staff of the flying unit—is the responsibility of a
technical officer. This officer not only handles
overhauls and major repairs, but also is responsi-
ble for maintenance of motor vehicles; for bomb,
fuel, and other supply stores; and for equipment
stores and the armory. He is subordinate to the
senior technical officer at the airdrome regional
command.

(9) The requests by the operational airdrome
command for equipment and spare parts reach
the regional command through the technical of-
ficer. Requisitions for bombs, fuel, and ammu-
nition are made by the supply section. The oper-
ational command also has an administrative
section which handles clothing, food, pay, billet-
ing, and other accommodations; a record office;
a photographic section; a medical section; and a
welfare section.

(10) Luftgaustibe 2.b.V. During campaigns
the Luftgaue provide the advancing air forma-
tion with supplies and services through a sys-
tem of subordinate commands known as Lufi-
gaustibe zur besonderer Verwendung (Lufigau

X
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staffs for special duty) or, simply, Lufigaustibe
2. b. V. units. These units may be designated by
an Arabic numeral (Luftgaustib z. b. V. 3) or
by their location (Luftgaustib Kiev). They are
sent into the forward battle areas by their con-
trolling Luftgau and are normally responsible
for all services in an area occupied by a Flieger-
korps. After conditions have become relatively
stabilized—for example, when operational air-
drome commands have been established and sup-
ply stations and fuel and ammunition field depots
have been set up—the Luftgaustib z. b. V. unit
is withdrawn and the parent Luffgau assumes
direct command.

Section lll. AIR FORCE ARMS AND SERVICES

1. Antiaircraft Defenses

a. GENErRAL. The bulk of the German anti-
aircraft artillery, inclusive of antiaircraft search-
light units, is an organic part of the German Air
Force. The German Army has antiaircraft artil-
lery units of its own, but these units are only for
the organic use and protection of the Army units
against air attack.

For organizational charts of Luftwaffe and
Army antiaircraft units see Sections V and VI,
Chapter II. For a discussion of antiaircraft
weapons and equipment see Chapter VII, Sec-
tion IV.

b. ANTIAIRCRAFT DEFENSE OF GERMANY AND
Rear Areas. The Chief of the German Air
Force is responsible for the air defense of terri-
torial Germany as well as important installations
in occupied countries. The Aircraft Warning Ser-
vice as a part of the Air Force is tied in with the
coordinated use of aviation, antiaircraft artillery,
and barrage balloons. All air raid precaution
measures also are the responsibility of the Chief
of the German Air Force.

Antiaircraft defense of rear areas is carried
out through the Luftgaue mentioned above. Luft-
gaue coordinate their defenses with each other
in accordance with regulations published by the
Chief of the Air Force. The commander of each
Luftgau has a specialist under him who exercises
command over the antiaircraft artillery units, in-
cluding searchlights, assigned to the district,
Other specialists include the commanders of bar-
rage balloon units and of units responsible for
In actual
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operations, in most cases the commands above
the actual operating units act mainly in a coordi-
nating capacity, feeding information to the oper-
ating units which act in turn on their own initia-
tive in accordance with prescribed standing oper-
ating procedure.

Within certain of the air districts there are spe-
cial air defense commands. Each of these covers
special areas or cities of vital importance, defense
of which, under one command, is laid out with a
concentration of coordinated defense facilities
inclusive of antiaircraft guns and searchlights,
fighter aviation, barrage balloons, warning facili-
ties, and the use of special devices such as smoke
generators.

Operation of the antiaircraft defense system
calls for close cooperation between fighter planes
and air warning systems, and the antiaircraft guns
with supporting searchlights are cohsidered the
backbone of the static defense. For operational
control, the antiaircraft command in a Luftgau
is usually divided into groups known as Flak-
gruppen, and these groups in turn are divided
into sub-groups known as Flakuntergruppen. The
headquarters of the group is normally the con:
trol center of the Flak defenses, and acts down-
ward through the sub-groups.

In deployment of heavy antiaircraft guns in
important static areas, there is a tendency toward
the use of concentrated sites known as Grossbat-
terien. These usually consist of three 4-, 6-, or
even 8-gun batteries grouped together at one site,
with fire control for all guns emanating from one
central source.

Antiaircraft searchlights are used in coopera-
tion with night fighters, as well as in their normal
role of illuminating targets for the gun units.

¢. UsE oF ANTIAIRCRAFT WITH FIELD FORCES.
For operation in the field, Lufiwaffe antiaircraft
units are allotted to field task forces for protec-
tion of Army and Air Force installations. Even
in moving situations, a certain amount of antiair-
craft is present for the defense of important
semi-permanent installations such as depots, parks,
railroads, bridges, and airdromes. No hard and
fast rule is laid down for this use of antiaircraft
artillery. The size of the antiaircraft force de-
fending such areas will depend to a large extent
on importance of the areas to be defended, plus
availability of Luftwaffe antiaircraft units for
such assignment. Lufiwaffe antiaircraft organi-
zations and units operating with the Army are

subordinated aperationally and for command pur- .

 UNCLASSIFIED

TM-E 30-451

poses to the Army unit concerned, and adminis-
tratively (for replacements, etc.) to their parent
Air Force Organization.

Employment and composition of the higher
Flak units will vary in accordance with local con-
ditions. For a fuller gliscussion of the organiza-.
tion and employment of higher antiaircraft units
in the field, see Section V, Chapter II.

d. DEFENSE OF RATLWAY TrAINS. The mount-
ing of antiaircraft materiel on railway mounts for
the protection of railway trains and as a means of
furnishing a highly mobile defense of lines of
communication has been highly perfected by the
Germans. Antiaircraft guns on railway mounts
can be used either in rear areas for protection of
trains operating there, or for the protection of
trains carrying troops or supplies to forward com-
bat areas. Although the 20-mm single- or four-
barreled Flak is normally employed for this pur-
pose, the 37-mm, 88-mm and 105-mm guns will
also be encountered mounted on railway cars.

2. German Air Force Signal Service (Luftnach-
richtenwesen) ‘

a. GENERAL. The importance of a comprehen-
sive and efficient air signal service in aerial war-
fare is obvious. Neither offensive nor defensive
air operations could be conducted without a com-
plete network of signal communications, or with-
out radio and radar equipment for the direction
and control of aircraft, particularly in fighter
defense. So vital is the role of the German Air
Force Signal Service that it has had a greater
proportionate wartime expansion than any other
arm of the German Air Force, and now has an
estimated personnel strength of between 175,000
and 200,000.

b. FLEx1BILITY. The efficiency of the German
Air Force has been enhanced by the flexibility of-
its signal organization. This was particularly
true when the Germans were advancing into new
territory, usually well prepared, on a temporary
basis, for the reception of flying units. As soon
as the captured territory was firmly occupied, sig-
nal units then established a more permanent land-
line communications system. Under present cir-
cumstances, with the Germans on the defensive,
the flexibility and mobility of the German Air
Force are no longer dependent to the same extent
on its signal organization. However, a work-
able German Air Force Signal Service is still of
paramount importance in the defense of Germany
against air attacks.
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c. Funcrions. These include the transmis-
sion of all orders and communications necessary
for the operation and functioning of the German
Air Force, if possible both by landline and by
wireless; the establishment and supervision "of
all navigational aids to aigcraft; the manning of
Observer . Corps and radar in connection with
air defense; control of air traffic, air safety and
rescue services; and the interception of enemy
signals,

~d. OrcanizatioN. (1) General. One of the
departments of the German Air Ministry is the
Director General of Signal Communications (Gen-~
eralnachrichtenfiithrer der Luftwaffe). To han-
dle its multiple duties, a flexible organization has
been developed, consisting of many self-contained
specialist companies. The bulk of these compa-
.nies are allocated to the major operational and
administrative commands, and the others are
grouped into battalions or remain as individual
companies attached to minor commands.

(2) Section platoon and company. - The basic
operational unit is the section (Truppe) of 10-20
men. FEach section specializes in one particular
signal activity such as telephone, teletype, cable
laying, construction, etc. Five to ten sections of
the same type are organized into a platoon (Zug)
of 80 to 100 men. Three to six platoons are
grouped into a company (Kompanie) of 200 to
300 men. All platoons in a company specialize
in the same branch of signal activity, so that each
company is a self-contained specialist unit.

(3) Battalion and regiment. Three to four
companies usually make up a battalion (Ab-
teilung), although some have many more. The
strength of a battalion, aside from its staff, de-
pends on the number of companies. Three to five
battalions normally form a regiment (Regi-
wmenter), with a strength between 1,500 and 9,000
and varying functions,

(4) Allotment and numbering of wunits. Sig-
- nal regiments and smaller units are allotted to the
several different types of operational and admin-
istrative commands requiring a permanent alloca-
tion of signal personnel. Allocation is on the ba-
sis of the size and requirements of the command.
The relationship of the signal units to their as-
signed commands often is indicated by the ter-
minal number of the unit designation; e.g. Luft-
flotte 2 had Signal Regiments 2, 12, and 22. How-

ever, with the creation of many new commands -

and the renumbering of others, the numbering
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system for signal units is not as readily workable
as formerly.

(5) Special units. In addition to the standard
units, there is a special Research Regiment
charged with the development of new types of
signal equipment and its employment. Aircraft
specially equipped for signal activities have also
in many instances been allotted to various com-
mands and have proved extremely useful in con-
ducting air operations in mobile situations.

(6) Command. The supreme signal command
of the above units is exercised by the Director
General of Signals of the Air Ministry. Signal
command of a Luftflotte is under a Chief Sig-
nal Officer (Hdéhere Nachrichtenfiihrer ot
Hihere Nafii) who controls the senior Signai
Officer (Nafit) of the Fliegerkorps, Luftgaue,
Flak-Korps and Flak Division, and Airfield Re-
gional Cowimand. Subordinate to these are the
Signal Officers (Nachrichten Offizier or N. O.)
who exercise command in the lower subdivisions
such as Operational Airfield Command signal pla-
toons, and Geschwader signal companies.

-~ e. SioNaL EquipMenT. (1) General. Ger-
man’ signal equipment, generally speaking, has
been characterized by standardization of design,
relatively few major types, and a high quality of
components and workmanship. During the first
years of the war, the Germans did not fully ap-
preciate the tactical possibilities of radar® and
for a time Allied radar development was well
ahead of the German. However, the Germans
have made tremendous efforts to match Allied
technical ﬁrogress and to overcome the various
tactical problems resulting from Allied superiority.

(2) Ground radar. German ground radar
falls into three general categories: Early warning
set (Freya, Mammut or Wassermann) for long
range detection; Giant Wiirzburg primarily for
aircraft interception control; and Swmall Wiirz-
burg designed for flak control, but also used for
height finding in the Aircraft Reporting Service.
These various types of ground radar equipment
play a large part in the German system of air
raid warning and control of fighter interception.
Many devices have been developed by the Allies
to nullify the effectiveness of the German equip-

" ment, but at the same time the Germans have

1 The basic principle of radar is the transmission of a wireless
pulse of very short duration, the reflection of the pulse by the
object to be detected, and the reception of both the original and
reflected pulses by a receiver adjacent to the transmitter. Elec-
trical measurement of the time interval- between the two pulses
gives a direct indication of the distance of the reflecting object.
Means are also provided whereby direction of the object from
the transmitter, and in some cases its height, can be obtained.




I MARCH 1945

developed numerous countermeasures. These
measures and countermeasures have led to ex-
tremely rapid development of new techniques and
equipment both by the Germans and by the Allies.

(3) Airborne radio and radar. German air-
borne radio and radar equipment may be classified
in four general categories: Funkgerat (FuG),
or radio and radar equipment involving trans-
mitters and receivers ; Peilgerat (PeG), or naviga-
tional equipment; Notsender (NS'), or emergency
transmitter; and other types of miscellaneous
equipment. Airborne equipment is an absolute
necessity for the successful conduct of air opera-
tions. Throughout the war, the Germans have
developed navigational, bombing, and fighter con-
trol equipment. The latter is particularly impor-
tant at the- present time for the Germans who
must depend on adequate warning of Allied air
attacks and efficient control of fighters and flak
for effective opposition.

f. FicuTER DEFENSE. (1) General. During
1941 and early 1942, the German Air Force
fighter organization was concerned mainly with
defense of targets in Northern France and the

Lowlands. The bulk of aerial combats then were"

taking place in the relatively small area over those
countries and over the English Channel; and a
‘warning system, consisting of a coastal radar belt
and visual observers, was adequate. But the
greater depth of penetration by Allied bombers
in 1943 required that the German Air Force pro-
tect targets in Germany as well as in occupied
territory, and the defensive problem thus became
infinitely more complex. Additional radar belts
and observer posts were required. German fight-
ers had to be placed in tactically favorable posi-
tions, and they were forced to enlarge the scope
of their activity to cover all areas subject to
attack. Such developments naturally .led to con-
siderable changes in the German Air Force fighter
organization and the methods of fighter control.
The liberation of France and part of the Low-
lands in 1944 further complicated the German de-
fensive problem by depriving the German Air
Force of a large and efficient part of its early
warning system, as well as many excellent air-
fields at a time when the weight of the Allied
air assault was increasing,

(2) Reporting and warning system. The
Aircraft Reporting Service is a part of the Ger-
man Air Force. Long-range radar sets determine
the range and bearing of the approaching aircraft,
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and short-range sets measure height. Other types”
of equipment distinguish between friendly and
hostile aircraft. An Observer Corps network
with strategically located posts also supplies air-
craft warning information, while in some in-
stances patrolling aircraft shadow the attacking
aircraft. On the basis of the information from
these various sources, hostile aircraft are plotted
in a central headquarters, and the Germans in the
past have been able to construct a fairly accurate
and current picture of Allied air operations.
Proper warning then is given to all interested
agencies, and defensive fighters are put in the
air to intercept the attackers. Information on the
course and expected target of the bombers is
passed by radio to the airborne fighters until con-
tact is made. The specific aerial tactics used by
the German fighters have varied considerably
throughout the war, but in general the precise
method becomes the responsibility of the fighter
pilots after contact is made. In spite of the ex-
cellent equipment and control methods the Ger-
mans have developed, their defensive warnings
and operations are considerably handicapped by
the loss of territory in Western Europe.

3. Airborne Forces
See Chapter X, section VII.

4. Air Force Fighting Units
See Chapter 11, sections V, VI.

5. Air Transport

a. GENERAL. German transport aircraft and
gliders are controlled by a General Staff Depart-
ment at the Air Ministry. This department,
headed by a Kommodor und Luftiransportfiihrer,
allocates and adminsters all transport units in the
Air Force. The majority of the transport planes
consist of the JU 52. This old type has been re-
tained because of its adaptability to varied tasks
and its ability to operate under difficult condi-
tions. Since the production of JU 52’s has been
inadequate to meet present transport needs, the
German Air Force has drawn upon Italian air-
craft, such as the SM 82. Production of new
types specifically designed as transports, such as
the JU 252, JU 290 and the ME 323, has been
almost negligible. The HE 111 has been adapted
to extensive employment as a freight carrier, and
lighter planes, such as the Fieseler Storch (FI
156), frequently are used for passenger-carrying
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and liaison work. Transport and communications
aircraft are organized for the following services:

b. For OperatioNaL Units. The Air Force
maintains several minor air transport units which
are more or less permanently allocated to various
commands. These units are not-intended to per-
form any particularly heavy or large-scale trans-
port work such as airborne operations or long-
term supply. They are used rather for the numer-
ous odd jobs of communications, laison, and
passenger-carrying within the Luftflotte area, or
between the Luftflotte and Air Force headquar-
ters in Germany. These units are distributed
among the commands as follows:

(1) The staff of each Luftflotte and Flieger-
korps is allotted a transport Staffel, with 12 or 13
aircraft to be used for transport within Germany
proper as well as in forward areas.

(2) Each Fliegerkorps is allotted a transport
Staffel of 10 to 15 JU 52’s in addition to a Kurier-
Staffel (communications) of lighter planes. The
Fliegerkorps then may temporarily re-allot part
or all of the JU 52’s to the subordinate Gesch-
wader and Gruppen whenever the transport of
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personnel, equipment, and/or supplies becomes -

particularly urgent.

(3) Each operational Gruppe is allotted sev-
eral lighter types of communication aircraft.
Formerly, each Gruppe also had at least one JU
52 for transport purposes. Now, however, the
Gruppen usually rely on JU 52’s temporarily lent
to them by the Fliegerkorps headquarters.

(4) Each Aufklirungsgruppe (reconnaissance
group) has a Kurier-Staffel within the Flieger-
korps organization which is primarily intended for
liaison with Army commanders. These aircraft
are at the disposal of Army personnel as well as
the Air Force reconnaissance officers.

(5) Allotted to each Flivo is a Verbindungs-
Staffel (liaison) of communication aircraft which
is used for contact work between Army head-
quarters and those Air Force units which are
providing close or direct support for the Army.

(6) The main air signal regiments of each
Luftflotte and Fliegerkorps have their own Staf-
feln or transport aircraft. Some of these planes
are equipped as flying signal stations, but many

~are used simply for transporting equipment and

personnel. ,

(7) The higher commands, including the Ober-
kommando der Wehrmacht, the Oberkommando
des Heeres, the Oberkommando der Marine, and
the Oberkommando der Luftwaffe, each have
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their own Kurier-Staffel to carry mail and per-
sonnel. These aircraft operate on a fixed sched-
ule over all of Germany and remaining occupied
territory. Individual aircraft may also be detailed
on special urgent tasks.

¢. For Cvi AIRLINES. A small number of
transports, primarily JU 52’s, still are used on
those civil air routes which the Deutsche Lufi-
hansa A. G. operated before the war and con-
tinues to maintain under strict military supervi-
sion for high priority communication.

d. For K. G. 2. b. V. Untts. The Kampfge-
schwader zur besonderer Verwendung (for spe-
cial duty), known more simply as K. G. 2. b. V.
units, include over two-thirds of the German
transport aircraft and are actually the mainstay
of the Air Force transport “organization. For
limited operations these aircraft still may be
subordinated to and receive their directives from
the Luftflotten and Geschwader. In the past
they occasionally were allotted by the Air Minis-
try to the Luftflotten on a fairly permanent basis
(for example; to a Luftfloite headquarters).
Now, however, they usually are so allotted for
a specific operation only (for example, an air-
borne operation or supply mission). If only one
or two units are allotted to a Luftflotte, the chief
quartermaster department of the Luftflotte will
handle administration, personnel, and aircraft
serviceability. If several units are operating un-
der the Luftflotte, however, the Air Ministry
usually will detail an air transport officer to the
Luftflotte. This officer, who normally holds the
rank of Oberst, generally is assisted by a staff,
which may include a technical officer, a personnel
officer or adjutant, and an operations officer, in
addition to a transport officer who apportions the
loads.

The organization of the K. G. 2. b. V. units
is extremely fluid, and although the original in-
tention apparently was to set up the units in
Geschwader, the actual strength of most 2. b. V.
units rarely exceeds that of a Gruppe. These
Gruppen normally number 53 aircraft organized
into four Staffeln of 12 aircraft each plus a Grup-
penstab of five planes.

For purposes of transporting parachute troops
and air-landing infantry in airborne operations,
transport aircraft are organized into 2. b. V.
Geschwader. FEach such Geschwader consists of
about 200 aircraft organized into four Gruppen
of four Staffeln each. Each Staffel has 12 air-
craft organized into four Ketten of three aircraft
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each. The organization of the Kampfgeschwader
thus closely parallels that of the parachute troops
which they transport. A JU 52 can carry 10
to 12 fully equipped parachutists. Thus one sec-
tion of parachutists is carried by one aircraft; a
platoon of 36 men is carried by a 2. b. V. Kette;
a company of 120 to 144 men is carried by a
2z b. V. Staffel; and an entire parachute battalion
is carried by a 2. b. V. Gruppe. Whenever pos-
sible, the men are moved by units, that is, a
2. b. V. Kette carrying a parachute platoon.

e. SpeciarLy EoquipPED TRANSPORTS, A
number of JU 52’s have been designed for highly
specialized transport services. For example,
many JU 52’s, a number of which are attached to
Air Force medical units, are fitted as ambulance
planes with a capacity of 12 stretcher patients and
five sitting patients. Some JU 52’s temporarily
have been equipped with skis, and others with
pontoons for transporting men and supplies into
areas made inaccessible by snow or separated by
bodies of water. ‘

f. GLipErRs. The Germans also are using
towed gliders for air trapsport. Since they com-
bine a high load capacity with comparatively small.
fuel consumption for the towing aircraft (or of
the glider itself in the powered version), they
first were used in the Lowlands in 1940. The
DFS 230 and the Gotha 242 carried troops and
supplies from Italy and Sicily to Africa from
mid-1941 until the conclusion of the Tunisian
campaign. In the fall of 1942, the ME 323
powered glider caused wide comment in its oper-
ations between Sicily and Tunisia. At the same
time it was revealed that each dive-bomber Staffel
operating from Tunisia had its own DFS 230 to
carry supplies from Sicily to Africa. Critical
supply situations on the Russian Front and in the
Balkans forced the Germans to employ gliders in
many instances. Though they have seen little
service in the West to date, disruption of trans-
portation lines through Allied aerial attacks may
compel further use of unpowered gliders.

6. Sea Rescue Service

The Air Force Sea Rescue Service (Seenot-
dienst) was first established to take care of air-
men shot down over the North Sea area and the
English Channel. Its services were extended to
the Mediterranean, the Black Sea, and the Baltic.
Rescues are performed normally by the service’s
own 1iircraft, but where the hazards of water
landing are too great, the actual rescue is made

Ry

UNCLASSIFIED

TM-E 30-451

by surface craft. These craft may be attached
to the service or may be simply lent to it for a
particular rescue.

Seenotdienst units were subordinated to the
Luftflotte within whose area they serve. These
units were organized into three sea rescue com-
mands (Seenotflugkommandos), each of which
is headed by a Seenotdienstfiihrer with the rank
of colonel. Subordinate to these commands are
regional commands, known as Bereichkomman-
dos, which control the various Staffeln and de-
tachments. Single rescue planes were often at-
tached to combat units which operated over water.,

7. Meteorological Services

a. GENERAL. The Air Force Meteorological
Service (Flugwetterdienst) is controlled by the
Air Ministry. The chief responsibility of the
Flugwetterdienst is to provide all flying units with
dependable weather forecasts as well as all long-
term forecasts for strategical planning. The two
main sources of Air Force meteorological infor-
mation are weather stations and weather aircraft.

b. WEATHER StTATIONS. At each airfield
there is a relatively small Wetterstelle (weather
station) which reports on conditions in its imme-
diate vicinity. These reports are collected at reg-
ular intervals (usually hourly) by a Wetterbera-
tungszentral (weather reporting center) which
then coordinates the reports of all the Wetter-
stellen within its area and prepares maps for the
flying units. A center usually serves an area
covered by a Fliegerkorps and irequently is mo-
torized. Some centers carry a Luftgau unit des-
ignation, such as W. Z. B./XIII. The chain of
command from the airfield to Air Ministry is
completed through meteorological officers sta-
tioned at Luftgou, Fliegerkorps, and Luftflotte
headquarters.

¢. WEATHER AIRCRAFT. Attached to each
Luftflotte is a Wetterkiindigungstaffel (weather
reconnaissance squadron), commonly known as a
Westa unit. These units normally have nine to
12 aircraft equipped with automatic recording
instruments. The crews include a meteorological
officer and a specially trained wireless operator.

Combat aircraft often are detailed to report
on weather conditions encountered during their
operations. The outstanding example of this
type of reporting is that of the long-range bomber
units operating from Norway. Weather recon-
naissance performed by these units has become
almost as important as their anti-shipping recon-
naissance.
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Section IV. ARMY AND NAVY COOPERATION

Air Force cooperation may be of three types:
direct or close support (tactical support) ; indirect
support (strategic missions) ; and liaison.

1. Direct or Close Support

Close support usually is confined to the actual
battle front and the area immediately behind it.
It consists of bombing and strafing enemy ground
forces, tanks, artillery, pillboxes, field defense
works, antiaircraft defenses, forward dumps, and
supply columns. It also includes air cover as
protection for ground and Air Force units against
enemy air attacks, and against enemy air recon-
naissance. All types of aircraft may be used for
these operations.

2. Indirect Support

Indirect support involves attacks on targets
beyond the battle area such as rear maintenance
and -supply depots, enemy airfields, railroads, in-
dustrial centers, etc.

-3. Liaison

Liaison between the Army and Air Force for
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both army cooperation and tactical reconnaissance
is provided by specially trained Air Force officers
known as Flivos (Fliegerverbindungsoffiziere).
The German Air Force support is requested by
the Army units through their superior commands.
The armies transmit the request to the competent
headquarters authority where a German Air
Force liaison officer (Flivo) is stationed. Such
headquarters are generally those of Army groups.
German Air Force Signal Liaison officers (Flie-
gerverbindungsoffiziere (Ln)) are stationed with
Army corps headquarters and in some particular
cases with division headquarters. A German Air
Force Liaison Officer is specially assigned to
Army Headquarters for the purpose of directing
close cooperation between the Army and German
Air Force reconnaissance units (Fliegerverbin-
dungsoffiziere (Aufklirung)). For the control
of the close support missions, which as a resuit
of these requests are ordered by the German Air
Force Command (Fliegerkorps or Luftflotte
HQ), special German Air Force officers are sta-
tioned at the front line. These control officers
(Fliegerleitoffiziere) direct the flying formations
to their targets by radio from advanced observa-
tion‘posts on the ground.
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Section V. EQUIPMENT

1. Aircraft

a. CoNVENTIONAL TvpEs. (1) General. The
decision of the German Air Ministry to concen-
trate on mass production of a few selected types
has led to the development of versatile aircraft
capable of performing several duties. Therefore,
certain types of aircraft fall into more than one
category; i. e, the Junkers 88 is both a twin-
engine fighter and bomber. The German Air
Force has relied chiefly on the Focke-Wulf 190,
Messerschmitt 109, and Junkers 88 to perform
the major part of all fighter, day and night bomb-
er, and reconnaissance missions. During the
course of the war, however, improvements became
necessary, and many sub-types have been pro-
duced. It was important to prevent these
changes from interfering seriously with produc-
tion schedules, and especially to avoid the substi-
tution of entirely new types. Therefore most of
the improvements consisted of modernizations
and adaptations of existing types rather than the
creation of completely new models. The most
favored improvements were the installations of
more powerful engines, additional armament, and
heavier armor plate. When these modifications
did not achieve the desired end, the plane’s struc-
ture was changed. One of the outstanding weak-
nesses of early German planes—their lack of de-
fensive armament and protective armor—received
increased attention, and in many cases has been
adequately remedied.

(2) Single-engine fighters (a) Gemeral, The
German single-engine fighter force is made up
of only two plane types—the Messerschmitt 109
and the Focke-Wulf 190. Both types are pro-
duced in several versions and series, but the basic
design of each has remained unchanged. Im-
provements have been achieved mainly by instal-
lation of more highly powered engines and heavier
armament. The principal developments in these
fighters have been the introduction of special

high-altitude versions and the conversion of the
FW 190 into a fighter-bomber.

(b) Important operational aircraft, (1) Mes-
serschmitt 109. This plane was the standard
single-engine fighter at the beginning of the war.
At present, it is one of two standard single-engine
fighters and is used primarily for high-altitude
defensive duties.

(2) Focke-Wulf 190. This is the first single-
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engine fighter in the Air Force to use an air-
cooled, radial engine. Of a more recent design
than the ME 109, the FW 190 is a larger, clean-
er plane. Its armor, armament, and simplified
electrically operated controls are essential features
that make it an exceptionally good medium-alti-
tude fighter. It also is extensively used as a
fighter-bomber with a normal bomb load of 550
pounds,

(3) Twin-engine fighters. (a) General. The
Germans started the war with but one operational
twin-engine fighter, the Messerschmitt 110. At- °
tempts at introducing improved models (ME 210
and 410) encountered production difficulties, and
these aircraft have not proved very successful as
twin-engine fighters or been operational in large
numbers. However, the German Air Force has
adopted two of its long-range bombers as twin-
engine fighters, the JU 88 and the DO 217. The
fighter version of the JU 88 appeared in 1941,
and this type since has been used in increasing
numbers, now constituting a very substantial part
of the German twin-engine fighter force. The
DO 217 fighter is used primarily for night fight-
ing, but has not achieved the success of the JU
88. Generally speaking, the night fighter branch
of the German Air Force has constituted its most
effective arm throughout the war.

(b) Important operational aircraft. (1) Junk-
ers 88. Similar in appearance to its bomber pro-
totype, except for the metal-panelled nose, the
fighter version of the JU 88 is currently the most -
formidable German night fighter. It is relatively. ,
fast, heavily armed, and well protected. This
type is employed for intruder and ground attack
operations in addition to night fighting..

(2) Dornier 217. Likewise a modified bomber
model, the DO 217 is used as a night-fighter, but
has not proved as effective as the JU 88 in this
category.

(4) Ground attack aircraft. The original JU » -

87 “Stuka” dive bomber, while still in limited use
for night ground attack duty, has been largely
superseded by faster single-engine fighters,
equipped with bomb racks and known as fighter- - )
bombers. The latter aircraft, of which the FW
190 is the best example, have the greater speed
and maneuverability required by all ground attack
operations without the necessity of strong fighter
escort. The ME 262 jet plane also is being used
for this type of operation.

(5) Muiti-engine bombers. The long range
bomber force has been relegated to a minor role
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in German Air Force operations, Allied fighter
superiority, combined with the necessity of in-
creased German fighter production, largely has
restricted bomber activities to mine laying and
occasional night bombing. Principal types used
are the JU 88, DO 217 and HE 111,

(6) Transport planes. Although a pre-war
model, the Junkers 52 three-engine, low-wing
monoplane is still the standard freight and troop
carrying transport of the German Air Force. It
also is used extensively for carrying and dropping
parachute troops and as a glider tug. Other
operational transport types include the six-engine
Messerschmitt 323 and the four-engine Junkers
290. Converted bombers, such as the HE 111,
also are employed frequently for heavy transport
duty.

(7) Gliders. Gliders are of two types: pow-
ered and tow. Both resemble a conventional

- monoplane, but the tow glider lacks an engine and
landing gear. The tow glider generally uses
wheels during take-off and then jettisons them,
subsequently landing on a skid. Both types of
gliders are equipped with landing flaps and dive
brakes, as well as navigation and landing lights.

The principal types of tow gliders are the DFS
230, GO 242 and ME 321. Principal powered
gliders are ME 323 and GO 244.

(8) Army cooperation and reconnaissance air-
craft. The standard type of Army cooperation
plane, typified by the Henschel 126, has proved
very vulnerable to modern fighters and antiair-
craft fire. This has resulted in the employment
of converted fighters, sufficiently. fast, maneuver-
able, and armed to undertake short-range recon-
naissance without fighter protection. Such con-
version usually consists of replacing some of the
armament with cameras. Recent development of
high-speed jet aircraft has furnished the German
Air Force with a highly desirable reconnaissance
plane.

b. GerMaN CompositE or “Prck-A’Back”
A1rcrafFT. This innovation, still in the experi-
mental stage, consists of a multi-motored plane
with a large amount of explosive in the nose, sur-
mounted and controlled by a single-engine air-
craft. The latter directs the former in a dive
towards the target and then releases it. There-
after its operation is apparently by remote con-
trol. The usual components observed have been
the JU 88 and the ME 109, but there is no reason
to believe that other similar types could not be
adapted for this purpose.
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c. JeT- AND RockeT-PrOPELLED. (1) General.
The perfection and application of jet and rocket
propulsion as motive power for aircraft are out-
standing German aeronautical developments of
the current war. To counter this new type air-
craft, if it is employed on any appreciable scale,
might well necessitate a general revision of de-
fensive and offensive aerial tactics. Required
changes or .improvements also might extend to
include ground defenses against attacks by these
aircraft. To date the Germans have not em-
ployed jet or rocket aircraft on a sufficient scale
to permit full and accurate assessment of their
characteristics and possibilities. Those currently
in use, however, appear to possess significant ad-
vantages over conventional types. In level flight,
dives, and rate of climb all known conventional
types have been surpassed by aircraft with this
type of motive power. The propellerless power
unit is capable of operation on the lowest grade
fuels, and the absence of many intricate parts,
necessary in conventional types, probably greatly
simplifies assembly and repair methods.

(2) Types. Operational types of German jet
and rocket aircraft thus far have been limited to
those powered by single or twin-units. They
have been employed to date as defensive fighters,
as ground-attack or low-altitude bombers, and for
reconnaissance. For the latter purpose they have
proved to be very effective because of their speed.

(a) The only rocket-propelled aircraft known
to be operational by the German Air Force is the
Messerschmitt 163 (ME 163). It is a very
fast, single-seat fighter. Although it has only a
single power unit, it has a remarkable rate of

climb. Because of its present limited endurance,

to date it has seen comparatively little use, par-
ticularly in forward areas.

(b) The Messerschmitt 262 (ME 262), a
twin-unit, jet-propelled aircraft, has proved to be
the most successful of the German jet or rocket
types thus far developed. Employed as a fighter,
as a ground-attack or low-level bomber, and for
reconnaissance duties, it is the most versatile of
the jet or rocket aircraft yet introduced by the
Germans.

(c¢) Other German twin-unit jet aircraft, either
currently operational on a limited scale or ex-
pected to become operational in the near future,
are the Arado 234 (AR 234) and Heinkel 280
(HE 280). Both of these aircraft are somewhat
similar to the Messerschmitt 262 in appearance
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and are expected to be about equal in perform-
ance.

d. NavaL. AND MARINE. At present, naval
and marine aircraft are operated by the German
Air Force on a limited scale. The use of the
BV 138 for reconnaissance in the Norway and
Denmark areas is the principal duty performed
by this type of aircraft. Other types, such as
the HE 115 and AR 196, are employed for gen-

eral reconnaissance and liaison with the various-

naval testing units operating in the Baltic Sea,
and for the performance of air/sea rescue service.
In addition, naval aircraft such as the BV 222
are occasionally used for marine supply and trans-
port duty.

2. Power Units

a. EnciNgs. The German Air Force has
equipped practically all operational aircraft with
engines manufactured by three large companies:
Daimler-Benz (D.B.); the Bayerische Moteren
Werke (B.M.W.); and the Junkers (Jumo).
The trend of aeronautical engine development has
been toward more powerful engines with in-
creased altitude performance. German aero-en-

gine designers have obtained this by modifying"

existing engines to use GM-1 (nitrous oxide)
and MW-50 (methanol injection) apparatus and,
in certain instances, by coupling two existing en-
gines together. Lack of time for experimenta-
tion with new engines has led to the modification
of existing types which could be more quickly
put into service in war time.

b. JEr Propursion Unirs. An outstanding
achievement in the field of aircraft power units
has been the development of jet propulsion, an
example being the Junkers Jumo 004. This unit
often is referred to as a jet-propulsion turbine,
or turbo jet. Propulsion is developed through
the reaction to ejected hot gases which have been
created by compressed air igniting with liquid
fuel. As these gases pass out to the vents they
traverse a turbine, which in turn operates the air
compressor, Original momentum of the turbine
is created by an auxiliary engine which disengages
when the turbine has developed sufficient speed
to create the required compression. German air-
craft using jet propulsion turbines include the
Messerschmitt 262, Arado 234 and Heinkel 280.
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c. Rocker-PropuLston Unirs. A closed unit
in which fuel is burned or gasified, a rocket does
not require air from the atmosphere for combus-
tion. The gases leave through a nozzle at the
rear to provide thrust by jet propulsion. Fuels
are of three types: solids, (e. g., cordite) ; two
liquids, one a fuel, (e. g., gasoline), and the
second an oxidizing agent (e. g., liquid oxygen) ;
or a single liquid with or without liquid as a
catalyst, (e. g., hydrogen peroxide with potassium
or sodium permanganate).

3. Armament

The Germans started the war with only a few
types of aircraft armament, in order to standard-
ize manufacture and achieve large-scale produc-
tion. As the war progressed, improvements be-
came necessary and many changes and additions
have been made. In addition to increasing the
rate of fire, muzzle velocity, and caliber of air-
craft armament, the number of guns on German
Air Force fighters has been greatly increased.
The addition of the Model 108 30-mm cannon,
a new weapon in aircraft armament, to FW 190’s,
ME 262’s, ME 110 G’s and ME 109 G’s stands
out as a great advancement, in terms of striking
power. A detailed discussion of the various
types of aircraft armament can be found in Chap-
ter VII, Section 1X,

4. Armor

The armor protection in German planes varies
in thickness from 4 to 20 mm. The total weight
per plane may vary from 100 pounds or less in
some army cooperation types to over 1,000 pounds
for a ground-attack plane. The demands of
modern warfare have necessitated increased pro-
tection of the pilot as well as of the engine and
accessory equipment. Other crew members are
normally protected by plates on the sides and
floor of the plane.

5. Tabulated Data

Specifications given are for the principal types in
current operation. The following type abbrevia-
tions are used:
LWM—Low Wing Monoplane.
HWM-—High Wing Monoplane.,
MWM-—Mid-Wing Monoplane.
TT—Twin tails.
TB—Twin tail booms.




FIGHTERS

4x24- or 30-mm.

Radius of Action Bomb or Normal Service
Aircraft Manufacturer Type Normal Engines, Model Wing Max, Speed (409, Normal Typical Armament Freight Load Weight Ceiling
and Model Crew and Rated HP Span MPH Range) (Miles) (Pounds) (Pounds) (Feet)
Single-Engine .
(1) Focke-Wulf LWM 1 1xBMW 801D 34'6” 385 at 175 Forward fuselage 2x21-cm 8,600 36,000
FW 190 14 cyl. twin-row, 19,000 — 2x7.9-or 13-mm. rockets -
air-cooled radial— ft. Forward wings under -
1755 HP 2/4x20-mm. wings
(2) Focke-Wulf LWM 1 Jumo 213—12 34'6” 435 (est.) | 160 (est.) Forward fuselage 9,000 36,000
FW 190 (Long cyl. liquid-cooled 2x7.9- or 13-mm. (est.) (est.)
nose) —1700 HP Forward wings
or 2/4x20-mm.
DB603—12 cyl.
liquid-cooled—
1800 HP
(3) Messerschmitt | LWM 1 1xDB 605A/1 32'8” 400 at 175 Forward fuselage 2x21-cm 6,820 38,500
ME 109 12 cyl. liquid- 22,000 2x7.9- or 13-mm. rockets
cooled—1460 HP ft. Forward wings under
2 x 20-mm. wings
Prop. hub
1x20-mm.
Twin-engine
(1) Dornier HWM 3 2xBMW 801D 62'5” 328 at 470 Forward fuselage 27,500 29,000
DO 217 ] 14 cyl. twin-row, 20,000 4x7.9-mm plus
air-cooled radial— ft. 4x20-mm.
1755 HP Dorsal
1x13-mm.
Ventral
1x13-mm.
(2) Heinkel MWM 2 2xDB 603 60'6” 400 at 600 (est. max.) | Forward wings 26,100 32,800
HE 219 (est.) 12 cyl. liquid- 22,000 2x20-mm.
cooled—1800 HP ft. Dorsal
(est.) 2x20-mm.
Ventral
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15708 3-N1

Q3ISSY1ONN




UNCLASSIFIED

1 MARCH 1945

TM-E 30-451

‘082 AH SVURH pue ‘$£7 WV OpPeIy ‘7oz HW PU® £9T SN JITWOSISSSIT S1334y8y pafjadoid-iaf Pue-193001 313 10} Jqey

TEA® BIRD Teafuyddl ON ¢
‘wwi-¢ [ Xg i
T0sioq
‘wur-g'zxg sogd
Wu-Qg 10 - ex|
10 ww-/ yXg
snid ww-gexg g dH 0891 —Ppajood
10 WW-(Zx$/T 000°27 -pmnbip (A2 7 101% AN
000'0¢ 000'%¢ a3ppasnf pivmaioy] ST¥ I® S6¢ JL/ES TV £09 9axt z JNMT | Mnuyosiassspy (g)
Ww-6° X7
Nnd,&QQ
TWW-O7Xy/ g "3 dH $6£1—Ppajood
snid wu ¢ yxy 000'07 -pmbiy '140 7§ 011 3IN
000'%¢ 002'97 23Dpasnf pivmaioy X4 e 09¢ JILES 4109 9axzg 4 WMT | 3muyosiassay (§)
‘ww-6°/Xg ,
04U i
TWW-OZxg
snjd wiw-g"/Xg
0s40(7
‘uw-gLxe Y dH 08€1—Ppajood
sn[d ww-gzxe/| 000°71 -pinby 140 g1 9388 nf
00737 000'%7 a3vpasnf pavmiog 8¢ LR T4 #11.59 [11Z ownfxz £ NMT s1aqun| (g)
%wwmwmnvu Ammwmuﬁv vmm‘w_wﬂw.wvwh onwEdE\_wa [edrdAy, ﬁwﬂ\%wz AeMw%MM vvvm_mn_ @aﬁ MMMW .mmvuﬂummmomm:mwm Hma_”wm% N odAy B._Euﬁﬂﬂﬁ,w% ﬂwmuu.:e.
1ATG JewioN 1o quog "oy jo snipey :

PInuUuUO ) —SYALHOIA




N

BOMBERS
Wing Radius of Action Borﬁb or Normal Ser_vice
Aircraft Manufacturer Type Normal Engines, Model, Span Max. Speed (40% Normal Typical Armament Freight Load Weight Ceiling
and Model Crew and Rated HP MPH Range) (Miles) (Pounds) {Pounds) (Feet)
Single-Engine :
(1) Junkers Inver- 2 1xJumo 211 J 45'4” 255 at 280 Forward fuselage 2,200 12,600 18,500
JU 87 (Stuka) ted 12 cyl. liquid- 13,500 2x12.7-mm.
{Dive-bomber) Gull cooled—1335 HP ft. Forward wings
Wing 2x7.9-or 37-mm.
Dorsal
2x7.9-mm.
(2) Focke-Wulf LWM 1 1xBMW 801D 34'6” 370 at 165 Forward fuselage 550 9,800 31,500
FW 190 14 cyl. twin-row, 19,000 2x7.9-or 13-mm.
(Fighter-bomber) air-cooled radial— ft. Forward wings
1755 HP 2/4x20-mm.
Twin-Engine .
(1) Henschel - LWM 1 2xGnome-Rhone 446" 275 at 220 Forward fuselage 220 11,400 25,000
HS 129 14M 04/05, 9,000 / 2x7.9-mm plus
14 cyl. twin-row, ft. 2x15-or 20-mm
air-cooled radial— plus
800 HP 1x30-mm or
6x7.9-mm.
Dorsal
Possibly 2x20-mm.
(2) Dornier HWM 4 2xBMW 801 A-2 80'6” 325 at 470 Forward fuselage 6,600 35,000 25,000
DO 217 K-2 14 cyl. twin-row, 20,000 2x7.9-mm or
air-cooled radial— ft. larger caliber
1595 HP (est.) Dorsal
1x13-mm.
Lateral
2x7.9-mm.
Ventral
1x13-mm.
Tail
4x7.9-mm.

sk61 HOYVI |

QIAISSYTONN  ceemesaiin

154-0€ I-NL




UNCLASSIFIED

I MARCH 1945

TM-E 30-451

wr-g X[ ('3s3) dH 0gS1
wsioq b ~—JeIpel pajood-Ire
ww-6' XY 000°07 ‘Mor-uimy JAd §1 sss nf
000°0¢ 00%92 086°T 23vjasn{ pivario,] 1574 e 68¢ «11,S9 =D 108 MINGXC ¢ NMT siaxunf (9)
"ww-6° L Xg
waua
W6 X7
sioq
.EEnONNH
Jo/pue R dH S€€T—Ppa[0o0d
un-6°4Xg/ 1 000'%1 -pmbiy (40 77 vesnf
002'¥%2 00£'8C 00%'% 930151 Pivmioy 06% e 167 «11.89 {11 owinfxg ¥ WMT s1ajunf ()
.EE:ON%ﬁ
ror
. CWIW-STX|
1041U30 4DIY
.EE-ONxﬁ
{D41U30 PIDMI0]
“w-gXg /1
[DS40D 4Dy i
TWW-gTXg /] dH 0087—Pa[002
{DS40D paDLIOS ‘13 -pinbi 140 ¢
‘wuw-6°/ X1 000°0Z (pa1qnop 09 9Q) LLT AH
000°12 00089 0zeTT a3vpasnf pavmiog 09% e 00¢ «9.£01 019dax*¢ L NMIA oYUy (%)
W= Xg
aua g
‘Ww-g x|
os40(7
ww-6°4xz/ | Y dH 0£Z1~—-Pp3J00d
snid ww-Qzx| 000°%1 -pmbiy 140 z1 11T 9H
000'9Z 00S°ST 0z0'7 a3vpasnf pivmaog S1Z Te gstz 57 A11g ownfxg 9/8 AMT PAURYH (€)
(399) (spunoq) (spunog) (SaI)  (eBuey HdN [ uedg dH parey pue M1 [3poJy pue
Surpe) 1YSa A peor] y3a1g Juawrewrry fedrdA T, TewioN . %0¥%) padg "xe|y Suip ‘[9POIN ‘sduIdugy JeulioN adAy, 1aanpoejnue ey
3NAIG JeuLIoN 10 quiog uoIPYy jo snipey

panunuo)—SYAIINOY

e




5 0
: ht
[ =4
"
-._p-
=
- \
“wrw-0g
30 ‘g1 “-6'LXT
N\P&A«na 4D j
‘wur-Qg J0-SX|
ID4JUIL PADNAO]
(o] ‘WW-ETXZ
ol 10 W6 LXY/T _
= (4o T
172 ‘unu-¢ X[ JdH 000'T
m N\wauﬁ 403 .”C llﬁwmmv.mu U@—Oouuumd )
— ‘ww-Qg 10-G X[ 000°€1 142 6“9 £T€. 00Z MJI
< 005°02 000'0S 009'S pavaviof sioq 0S4 1e obC L L0 AINAV,, owelgxy L/s WM’T JInM -0
= usFUT-anod
puse o
ww-6° [Xg
sioq . e
‘wnu-Qg 10-QZXg ! e JH 09%1—Pp3]00d
snid wuw-6"/X§ 000°61 ~-pmbi "[40 71 9011 AW
00062 0060 0%9'T a3ppasn{ pipmaio 0SZ ELEYAS JTES ‘ds09 9axt A WMT | ruydssssoiy (8) .
: - CwIw-g X .
\ JO EE-O. th
thﬁ»\»
.EE-ONxﬁ
q244n} Nan\sQ
‘ww-g Xy (*189) ) ?u:mE._otu&
4024 11dy20) g JdH 00L1—Pp2]002 paiewnsH)
000'%¢ WW-O7X | 000'0 -pinbyy 142 71 881 N f
/€€ 00%'¥ 23mpasnf pavaiod 0ze Je sre 9L 1/V €1z ownfxg ¥ WM szosqunf ()
d 2
wﬂwmmnw Ammmmn,.ﬂv vammm:uﬂwwwu £ jusurewnry [eordAL nm_w_ﬁnw N A%M%MM vvwm% Nmmz W_Mm >W ._nw_muwm mmwwmvmﬂm ~.%“__%Z adAy \_uunauﬁﬂo:@q% «u_w.m‘_o.—z
JV1AIG JewioN 10 quiog uo1IY JO snipey .

panunuo)—SYddNOd

n
T
&
I
2
<
=




TRANSPORT AND GLIDER TUGS

Aircraft Manufacturer

Type

Normal

Radius of Action

1x7.9-mm.

Bomb or * Normal Service
Engines, Model, Wing Mazx. Speed (40%, Normal Typical Armament Freight Load Weight Ceiling
and Model Crew and Rated HP - Span MPH Range) (Miles) (Pounds) (Pounds) (Feet)
(1) Arado HwWM 3/4 2xBMW 801 A or L. (104’ 210 at 350/400 Forward fuselage 9,000 45,000 20,000
AR 232 TT 14 cyl. twin-row, 18,000 1 MG '
(performance and : air-cooled radial — ft. Lateral
characteristics 1595 HP 4 MGs
estimated)
(2) Gotha HWM 2 2xGnome-Rhone 79 169 at 145 Forward fuselage 4,400 17,500 19,000
GO 244 TB 14 m, 14 cyl. 10,000 1/2x7.9-mm. or
(Twin-engine twin-row, air- ft. Dorsal 23 men
powered version cooled radial— 1x7.9-mm,
of GO 242 glider) 800 HP ! Lateral
4x7.9-mm.
Tail
1x7.9-mm.
(3) Junkers LWM 3/4 3xBMW 132A A/T | 95117 165 210 Forward fuselage 5,000 23,100 16,000
JuU 52 9 cyl. air-cooled 1x7.9-mm. or
radial—660 HP Dorsal 22 men
‘ 1x7.9-mm.
Lateral
2x7.9-mm,
Ventral
1x7.9-mm.
(4) Junkers LWM 5 4xBMW 132 H 115’ 218 at 315 Forward fuselage 9,000 51,000 15,000
Juoo - 9 cyl. air-cooled 3,500 1x7.9-mm. or up to
radial—830 HP ft. Dorsal 70 men
1x13-mm.
Ventral
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TRANSPORT AND GLIDER TUGS—Continued

. Radius of Action Bomb or Normal Service
Aircraft Manufacturer Type Normal Engines, Model, Wing Max. Speed (40% Normal Typical Armament Freight Load Weight Ceiling
and Model Crew and Rated HP Span MPH Range) (Miles) (Pounds) (Pounds) (Feet)
(5) Junkers LWM 6 3xBMW 801 111’ (est.) | 235 at Unknown | Dorsal 12,000 45,000 26,000
JU 252 14 cyl. twin-row, 18,500 : 1x13-or 20-mm. (est.) (est.) (est.)
air-cooled radial— ft. Lateral - or 35
1755 HP ?x7.9-mm. men
Ventral
1x13-mm.
Tail
1x13-or 30-mm.
(6) Junkers LWM 4/7 4xBMW 801 L-2 138’ 243 at 395 Forward fuselage 19,000 or 90,000 19,000
JU 290 TT 14 cyl. twin-row, 18,000 $+x20-mm. up to :
air-cooled radial— ft. Dorsal 90 men
1500 HP 1x15-or 20-mm.
Lateral
| 4 or 6x7.9-mm or
2x13-mm.
Ventral
1x13-mm, forward
and
1x20-mm, rear
Tail
1x20-mm.
(7) Messerschmitt | HWM 8/10 | 6xGnome-Rhone 181' 195 at 255 Fuselage 26,900 85,000 23,000
ME 323 14N 48/49, 13,000 2x7.9-mm, upper or
14 cyl. twin-row, ft. 2x7.9-mm, lower 60/100
radial—965 HP Dorsadl men
4x7.9-mm, forward
plus
2x7.9-mm, rear
Lateral
6x7.9-mm.
Ventral
2x7.9-mm.
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GLIDERS

Radius of Action

Bomb or

Normal

Servi
Aircraft Manufacturer Type Normal Engines, Model, Wing Max. Speed (409, Normal Typical Armament Freight Load Weight Ceri}’ile;
and Model Crew and Rated HP Span MPH Range) (Miles) (Pounds) (Pounds) (Feet)-
(1) Gotha HWM [1or2 | None 72'4” Dependent on type of Light MG can be 2,800 or 4,700
DFS 230 tug. carried 10 men
(2) Gotha HWM 2 None 79 Dependent on type of Fuselage 5,300 or 12,500
GO 242 TB tug. 1 or 2x7.9-mm. 23 fully
Dorsal equipped
1x7.9-mm. troops
Tail
1x7.9-mm.
(3) Messerschmitt | HWM | 1 or 2 None 181/ Dependent on ty pe of Lateral 26,000 50,000
ME 321 tug. ’ possibly or
“GIGANT” ! 6x7.9-mm., 130 men
RECONNAISSANCE AND ARMY COOPERATION
- Radius of Action Bomb or Normal Service
Aircraft Manufacturer Type Normal Engines, Model, Wing Mazx. Speed (40%, Normal Typical Armament Freight Load Weight Ceiling
and h/{odel Crew and Rated HP Span MPH Range) (Miles) (Pounds) (Pounds) (Feet)
(1) Henschel HWM 2 1xBramo ‘“Fafnir” 477" 230 at 210 Forward fuselage 220 7,250 27,000
HS 126 323, 9 cyl. air- 15,000 1 or 2x7.9-mm, b
cooled radial— ft. Cockpit
1,000 HP 1x7.9-mm.
Dorsal
2x7.9-mm.
(2) Fieseler HWM | 2o0r3 1xArgus As 10C/3, 46’8" 110 95 Dorsal 220 2,250 15,000
FI 156 8 cyl. air-cooled, | at S.L. 1x7.9-mm.
inverted “V"'—
240 HP
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NAVY TYPES

. Radius of Action Bomb or Normal Service
Aircraft Manufacturer Normal Engines, Model, Wing Max. Speed (40% Normal Freight Load Weight Ceiling
and Model Type Crew and Rated HP Span MPH Rangeg (Miles) Typical Armament (Pounds) (Pounds) (Feet)
(1) Arado LWM 2 1xBMW 132 K, 41’ 195 at 185 Fuselage 220 6,600 21,500
- AR 196 (Float) 9 cyl. air-cooled S.L. 1x7.9-mm,
radial—920 HP Forward wings -
2x20-m.
Dorsal
2x7.9-mm.
(2) Blohm & Voss | HWM | 50r 6 3xJumo 205 D 88'7” 175 at 395 Forward fuselage 660 30,800 17,000
BV 138 TB 6 cyl. liquid- S.L. 1x15-or 20-mm.
(Fly- cooled Diesel Dorsal
ing 700 HP 1x13-mm.
boat) Tail
1x15-or 20-mm.
(3) Blohm & Voss | HWM 10 6xBMW 801 A, 150'10” 200/240 | 1,400 to 1,800 | Forward fuselage 45,000 45,000 18,0600
BV 222 14 cyl. twin-row, at 15/ 1x13-or 15-or (est.)
(Performance air-cooled radial— 17,000 20-mm. up to
estimated) 1595 HP ft. Dorsal 116 men
2x15-or 20-mm. 0
Lateral?
(4) Heinkel MWM 3 2xBMW 132 K, 72'6" 185 at 490 Forward fuselage 1,100 23,500 18,500
HE 115 (Twin 9 cyl. air-cooled S.L. 1x7.9-and
Floats) radial—920 HP 1x15-mm.
Engine nacelles
2x7.9-mm,
Dorsal
1x7.9-mm.
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Figure 3—FI1 190 Single-Lugine Fighter-Bomber woith DB 603 L ngine.

Figure 4—ME 109 F Single-Engine Fighier-Bomber.
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Figurc 6.—JU 88 (-6 Twan-Engine Fighter.
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Fiowre V= M L0 Tecin-Tongine Fuplier-1iomior

Frgure 100 =M 410 Tewin-1ngine Fighter-Bomber
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Fiogure 13—00 217 N-2 Twin-Ingtiae Powber,

Digure 14.—1112 171 Twein-Fngtiue Boinber,

Figure 15—HE 177 Tein “Doudled” Lgne Heniber,
X—32



I MARCH 1945 ahishievaTn D TM-E 30-45!

Figure 18.—JU 188 Tavin-Lngine Bonder.
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Figure 21.—1DEFS 230 Glidey.

X—35



| MARCH 1945 Cee TM-E 30-451

Figure 28.—M1I7 321 “Cigant” (lider.
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Figure 31.—AR 190 Ninale-1ngiine 1loatrhan,
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Figure 32—BV 138 Three-Loatine v o

Figure 33 BE 222 Siv-fongine Flying Boat

Figure 34 —HLE 115 Twin-Longine Floatplawe.
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l_______._—- SCHULE Al—1142) __.____]
Elementory Flying
Training Schoel (FLUGZEUGFUHRER-
(FUEGERTECH- (FLUGZEUGFUHRER- {courses 1 & 21 SCHULE) A3
NISCHESCHULE) SCHULE 8
= l-— . ] Elementory Flying
Fiight Enginear Advonced Training trining School
Schaol
Schoal feourse 31
. ZERSTORERSCHULE (FERNAUFKLARER- {SCHLACHT- UAGDSCHULE
(FUEGERSCHUTZEN- KAMPESCHULE OR NACHTJAGDSCHULE | . SCHULE GESCH- SCHULE GESCH-
scHuLE) " GESCHWADER)
- | GESCHWADER) © GESCHWADER WADER} WADER)
Single Engine
Alr Gunnery Bomber School Twin Engine Reconnaissance Ground Attack
Sehoo! Fighter School
Fighter School Schoot School
(ERGANZUN
ERGANZUNGS GANZUNGS (ERGANZUNGS A ANZUNGS
ILUFTNACHRICH- (ERGANZUNGS NACHTIAGD OR FERNAUFKLARER- SCHLACHT GRUPPE) *
TENSCHULE) XAMPFGRUPPE} ZERSTORER GRUPPE) cRuprel Ground Attack JAcOoESCHIABER
Wireless Telegroph Bomber Reserve p Twin Engine Reconnaissance Reserve Traine Single Engine
Operator Schaol Training Unit Fighter Reserve Roserve Ing Unit- Fighter /1 Pool
Training Unit Training Unit
(AUFKLARERUNGS- IKAMPF. (zesTORER OR
- ISCHLACHT
NACHTIAGD (FERNAUFKLARER ; (IAGDGESCHWADER)
SCHULE} GESCHWADER) GESCHWADERI
0 ionat GESCHWADER) GESCHWADER) Operalional Unit
Observer School peratio Operationat Unit Oparational Unit
Unit Operafional Unit

Figure 37.—German Air Force training program.

Section VI. TRAINING

|. General

Air Force training is the responsibility of the

Air Ministry Training Inspectorate headed by the
Air Officer for Training (General der Fliegeraus-
bildung). Air Training Divisions control the as-
signment of recruits to training schools and as-
signment of trained pilots to operational units
upon orders from the Air Ministry. At the
individual flying schools all training is under the

“control of a Director of Instruction Courses

(Lehrgangsleiter), who is also responsible for the
maintenance of the training. aircraft.

2. Recruit Training

All prospective Air Force personnel are sent
to German Air Force Initial Training Regiments
(Fliegerausbildungsregimenter), where for six
weeks to_three months they receive military or

basic infantry training. Upon completion of In-
itial Training, pilot candidates enter Elementary
Flying Training Schools. Personnel to be trained
for the air crew positions of flight engineer, gun-
ner, wireless operator, or observer are enrolled
in their respective individual schools.

3. Elementary Flying Training

Pilot candidates proceed to and begin their ac-
tual flight training in the Elementary Flying
Training Schools (Flugziigfiihrerschulen A). All
pupils take Course Number 1, a brief glider train-
ing course, and Course Number 2, (Motor Aus-
wahl), a preliminary course in powered aircraft.
Unsuitable trainees are eliminated, and those ac-
ceptable are assigned to bomber or fighter train-
ing upon determination of their qualifications.
Students in single-engine, fighter-pilot training
continue through Course Number 3 (Jagdvor-
schule), a branch of the Elementary Flying
Training School, for preliminary instruction in
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fighter aircraft. This course includes aerobatics,
cross-country, and formation flying.

4. Single-Engine Fighter Training

The single-engine fighter pilot progresses from
Course Number 3 of Elementary Flying Training
School to the specialized single-engine fighter
school (Jagdschule) Geschwader where he learns
to fly operational fighter types. He also receives
instruction in gunnery, blind flying, and formation
flying, He is next assigned to a Reserve Train-
ing Pool (Erginzungs Jagdgeschwader) where
he receives intensive combat training prior to
joining an operational unit. The total time nec-
essary to produce a single-engine fighter pilot is
from 7 to 8 months, including flying time of from
107 to 112 hours.

5. Advanced Training or Conversion School

Upon completion of the Elementary ~Flying
Training School (A) Course Number 2, the
bomber, reconnaissance, ground-attack, and twin-
engine fighter pilots are sent to an Advanced
Training or Conversion School (Flugzeugfiihrer-
schule B). Here they are instructed in the han-
dling of multi-engine aircraft, in blind flying,
link trainer, instrument flying, and the use of

- direction-finder apparatus. Two or three months

are spent in this phase of training.

6. Specialized School Geschwadern

a. BomBer TraAINING. From the Advanced
Training or Conversion School the bomber pilot
is sent to a Specialized Bomber School (Kampf-
schule) Geschwader, where pilots and members
of their crews are assembled as units. This
course includes formation flying and leading, tor-
pedo and tactical bombing, high level and preci-
sion bombing, minelaying, and bomb ballistics.
The total training period of a bomber pilot com-
prises about 9 months.

b. Twin-EncINE FicHTER TrAINING. From
the Advanced Training School, prospective twin-
engine fighter pilots proceed to a -Specialized
Twin-Engine School Geschwader, either day
(Zerstorerschule) or night (Nachtjagdschule).
Here they are instructed in gunnery, blind flying,
bad weather flying, mock attacks, and operational
day and night flying. A twin-engine pilot spends
from 6 to 7 months in training.

¢. GROUND-ATTACK TrAINING. TUpon com-
pletion of the Advanced Training School course,
ground-attack students advance to a Specialized

INCLASSIFIED

Uiz

Ground-Attack School (Schlachtschule) Gesch-

wader. Here the instruction includes dive bomb- - *

ing, strafing, aerobatics, rocket firing, and navi- .

oation

SO,

ground-attack pilot is about 5 montks.

d. REcoNNAISSANCE TRAINING. Proceeding
from the Advanced Training School to a Spe-
cialized Reconnaissance School (Fernaufklirer-
schule) Geschwader, students training for recon-

. .
+ radisca a
The total time required to produce a

nalcgannra nilata ara  jcteianta-d aprinl oldo o

HAIIDAKILC PIIULD alC lIIstrucicu lll dtCildl PIIULUS‘
raphy, visual reconnaissance, and navigation.

7. Reserve Training Units

After completion of instruction in their indi-
vidual specialized school, Geschwadem—bomber,
twin-engine, ground-attack, and reconnaissance—
together with their assigned crews, are advanced
to their respective Reserve Training Units
(Erginzungs Kampfgruppe, Erzinzungs Nacht-
jagd or Zerstirer Gruppe, Erginzungs Fernauf-
klirer Gruppe, Erginzungs Schlacht Gruppe).
Here they are assigned to a non-operational
Gruppe of a Geschwader until such tinle as vacan-
cies occur in the operational Gruppen of the unit -
to which they are attached. Thus, training pe-
riods in this phase vary according to operational
requirements., In such Geschwadern the crews
receive intensive training under combat conditions
in the specific tactics of the unit.

8. Air Crew Training

From the Initial Training Regiment prospec-
tive air crew members proceed to their respective
specialist schools: Observer’s School (Aufkli-
rungschule) ; Wireless Telegraphy School (Luft-
nachrichtenschule) ; Air Gunnery School (Flieg- -
erschiitzenschule) ; and Flight Engineer’s School
(Fliegertechnisheschule). Observer candidates
spend 1 to 2 months learning map-making and
reading, navigation, bombsights and bombing, -
meteorology, astro-navigation, and air gunnery.
Students in wireless telegraphy undergo 1 to 2
months’ intensive training in wireless transmitting
and receiving, navigation, map reading, and radio

direction-finding. Air gunners must complete a '
1- to 2-months course, comprised of ground fir-
ing, camera-gun operation, air-to-air machine-gun
firing, and elementary navigation. Students' in
flight engineering are given theoretical training in
aircraft engines and aerodynamics. They also

spend some time engaged in practical work on
engines in an aircraft factory, Upon completion
of their various courses, these specially trained

X—41.
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personnel are assembled with pilots into crews
for unit training in a specialized school Gesch-
wader.

Section VIl. TACTICS

1. General

" In more than 5 years of warfare new tactics
had to be perfected to take advantage of im-
. provements or new developments in both German
~ and Allied aircraft and armament. Other fac-
" tors have been the German Air Force’s loss of
its original numerical superiority and the new
* problems arising in the defense of the homeland
~ due to continually receding front lines. As a
result, profound changes have and are still taking
place in German Air Force tactics, In general,
however, it may be said that through the last
.. few years the German Air Force has been in-
creasingly on the defensive. It has been unable
to-go on the offensive, except occasionally and on
a limited scope. Thus, the German Air Force
~ tactics were modified from one of bold attack to

“one of conservation of strength, assuming risks -

only when decisive results appeared obtainable.
Within the limitations of such enforced caution
the German Air Force has held to its basic con-
cepts of surprise, concentrated attack and exploi-
tation of the enemy’s mistakes.

2. Long-Range Bombers

a. OpreEraTIONS EARLY IN THE War. The
German Air Force never has had a heavy bomber

force. Its long-range bomber force has consisted

of medium bembers designed originally for close,
as well as indirect, support. Typical of its in-
tended purpose were the large-scale bombing at-
+ tacks on airfields which initiated the German cam-
paigns against Poland, France, and the Lowlands.
The inadequacy of this bomber force for stra-
tegic operations was revealed in the Battle of
Britain, The deficiency was never corrected, and
thereafter the main employment of the long-range
bomber force was as close support, a function
which progressively declined as the German Air
Force lost more and more its previous air superi-
ority to the growing fighter forces of the Allies.

Units specializing in anti-shipping activities
~ have comprised the most experienced and efficient
branch of the bomber force during the war. They
too eventually proved inadequate to their main
mission when major Allied landings were made
on the coasts of Europe.

KA
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b. REceNT TREND. In view of these factors,
the German Air Force in the summer of 1944

* substantially curtailed its bomber force. The

relatively few units remaining operational are to-
day engaged in the following operations:

(1) Level bombing from medium height, in
dusk or dawn attacks by small formations on
bridges, railroads, dock facilities, and targets of
opportunity in the rear of battle areas.

(2) Mining of coastal waters and estuaries at
night.

(3) Occasional torpedo attacks on shipping.

(4) Miscellaneous minor activities such as air
launching of pilotless aircraft, ‘pick-a-back™ at-
tacks on shipping, docks and bridges, etc.

3. Ground Attack

a. “Stukas.” Ground attack is the extremely
close support of ground forces in the battle area
illustrated by the close teamwork of aircraft with .
advancing Panzer columns which was the basic
formula of Germany’s Blitzkrieg. The “Stuka”
dive-bombing JU 87 was the air artillery which
on short summons from the ground forces cleared
road« blocks and reduced opposition. It also
roamed behind the enemy’s line disrupting traffic
and creating confusion. For such tactics, com-
plete mastery of the air was a requirement. In
the early campaigns, the skies were swept clear
of opposition by sudden attacks on enemy air-
fields followed by destruction in the air of such

. aircraft as had escaped. Without such freedom

from enemy fighter interception, the “Stuka” was
too vulnerable and could not operate. This be-
came apparent in the later stages of the Tunisian
campaign. With the advent of appreciable Allied
fighter strength, dive bombing in daytime con-
tinued only in areas where the enemy lacked
fighter strength such as the Partisan sectors of
the Balkans or where special front characteris-
tics, such as the vastness of the Eastern Front,
made their employment still possible. In the
West, dive-bombing “Stukas” have been relegated
to individual night sorties chiefly against troop
concentrations, headquarters and other front-line

_objectives.

b. TwiNn-EncIiNe FicaTERS. The German
Air Force unsuccessfully experimented with heav-
ily armored twin-engine fighters to fill the place
left vacant by the obsolescence of the “Stuka”.
The HS 129 never proved satisfactory and is
disappearing from the Eastern Front, its only
sphere of operations. '
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¢. SINGLE - ENGINE FiGHTER - BoMBERs. (1)
The German Air Force then turned to the single-

- engine fighter to meet the ground-attack needs.

The FW 190 equipped as a fighter-bomber preved
satisfactory, and re-equipment of the Schlacht
Units with this type apparently was intended.

(2) The fighter-bomber tactics are familiar.
They consist of medium-height approach by small
formations, ranging from a Schwarm of five
planes to a half Gruppe, though occasionally con-
centration may be attempted. Troops, transport
columns, and airfields are dive-bombed by each
prane in turn, then strafed with the aircraft arma-
ment. Attacks against tanks or well defended
sites are likely to be made from approaches at
treetop level, and main reliance may be on can-
non and machine-gun fire.

(3) Fighter-bombers, however, are still vul-
nerable to regular fighter attacks. It is therefore
quite usual for them to be accompanied by a high
cover of their own fighters, at least for the out-
ward leg of their journey.

(4) The large numerical superiority of _the
Allied fighters on the Western Front after the
Normandy landings prevented the German Air
Force from giving adequate protection to its
ground-attack aircraft and thus denied the pos-
sibility of any substantial close-support effort. On
the Western Front today the fighter-bomber FW

190 is found in night harassing units, where it

joins the JU 87 in attacks on headquarters, troop,
communication and transportation systems. These
night activities have been further augmented by
assigning similar tasks to some of the twin-engine
night fighters. These missions are generally indi-
vidual free lance operations.

d. Jer Amcrarr. Introduction of jet aircraft
as ground-attack equipment is the latest German
Air Force move in its endeavor to maintain close
support by day for the German ground troops.
Their tactics are based on the use of speed to
escape antiaircraft defense fire or air interception.
Jet aircraft attacks on airfields and troop concen-
trations have been made occasionally with anti-
personnel bombs from great height in daytime.
Most attacks, however, are at dusk, principally
against bridges, dock facilities, railroads, etc, with
small bombs. These attacks are made generally
by single planes in dives from medium or low
height, If attacking in pairs, one aircraft is likely
to approach at medium height while the other fol-
lows at much lower level.

eniifihianppumm
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4. Fighter Tactics

a. Misston. The mission .of the fighter air-
craft, be it day or night, single- or twin-engine, is
the destruction of the enemy’s air force and the
protection of its bombers, ground-attack planes,

etc., against enemy fighter ‘action. As the devel--

opment of the war forced Germany more and
more on the defensive, the German Air Force
fighters have been increasingly occupied with the
interception of enemy bomber penetrations, Tac-
tics have been continually revised to meet prob-
lems presented by new enemy equipment, greater
fire power, new enemy defense formations, and
increased enemy fighter cover. Only the most
general principles can be outlined.

b. INTERCEPTION. (1) Against enemy day
penetration, the German Air Force single-engine

fighter tactic is to avoid if possible the fighter
screen protecting the enemy bombers, Before the

advent of Allied long-range fighters, the German
fighters were wont to wait until the Allied bomber
formations had reached a point beyond the range
of their fighter cover. To insure such an unpro-
tected period, the German Air Force sometimes
made early attacks on enemy fighter cover to com-
pel them to drop their auxiliary fuel tanks and
thus shorten their protective flights. Always on
the alert for opportunities, the German fighters
would take quick advantage of gaps between suc-
cessive fighter cover waves.

(2) Main tactics against the bomber forma-
tion have remained the concentrated attack

against one particular group of the enemy bomber |

formation, preferably an outside or laggard one.
Effort is made to bring the bombers to loosen
their formation and thus lose much of their ad-
vantage of combined cross fire. Individual at-
tacks are from the sun if possible, but the main
consideration being the defensive fire power of

the attacked bomber, approach will differ accord-

ing to the type of aircraft faced. . Single pass
and mass attacks have both been employed.

(3) Twin-engine day fighters were used for
a time, especially in rocket attacks, for the pur-
pose of breaking enemy formations. The wvul-
nerability of the twin-engine fighter to enemy
fighters brought an end to these tactics as soon
as the latter were able to accompany in force

their bomber formation all the way to and from .

their target.

(4) Against other fighters, German Air Force
single-engine fighter tactics follow whenever pos-
sible the usual basic principles of attack from the

ik ai
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sun, from above, and from behind. Speed and
maneuverability remain as always the decisive
factors. Tactics are based on the “Rotte” forma-
tion of 2 planes, number two flying wing man
protection for his leader. '

c. Nicar FicHTERs. Against enemy night

penetration, the German Air Force night fighters
| have been equipped with both single- and twin-
~ engine. aircraft, but the latter has really been the

basic equipment of the force. Two main night
fighter-tactics have been the free lance, independ-
ent hunt, or the attack guided by radio from a

_ ground control. In either case the attack is by

single aircraft and target location is generally
determined by airborne radar, though in some
cases it is accomplished by visual sighting.

d. INTRUDER ATTACKS. Twin-engine fighters
have carried out night intruder attacks. This
consists of attacks against returning enemy bomb-
er aircraft on or near their bases as they prepare
to land as well as strafing attacks against the air-
fields.

5. Airborne Troops

a. Artack oN CreTE. In the early stages of
the war Germany tried various methods of em-
ploying air-landing troops in the Lowlands, Nor-
way, and the Balkans. Tactics for airborne com-

‘bat became more clearly defined, however, in the

combined attack on Crete, which was the first
airborne invasion and capture of strongly de-
fended territory across a body of water. The
pattern established then consisted of the fol-
lowing : ' : ‘
‘(1) Short, intensive low and medium bombing
and strafing of enemy positions in the intended

~ landing area, immediately preceding or even

simultaneous with the landing of glider-borne and
parachute troops. "

(2) As these troops proceeded, according to
plan, to disrupt communications, silence local de-
fenses, and seize airfields or other suitable land-
ing grounds, areas surrounding their immediate
objectives were subjected to continuous bombard-
ment. '

(3) With the arrival of the airborne infantry
and engineer units closely followed by heavier
elements, the parachute and other shock troops
were reinforced and this combined force con-
tinued the task of attacking enemy communica-
tions from the rear, drawing off reserves, and
clearing the area for the armored forces which
were to follow.
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b. OperaTiONS SINCE CRETE. (1) Since the
capture of Crete, increasing transport commit-
ments on all fronts and Allied air superiority
have placed almost insurmountable difficulties in
the way of such large scale ventures. The Ger-
mans have, however, dropped parachutists and
landed glider troops in conjunction with land
operations. '

(2) In Russia, the Balkans, and the December
1944 counteroffensive in the Ardennes, units
varying in strength from a platoon to a battalion
have been landed behind enemy lines to disrupt
communications, to seize such key points as rail-
roads, roadheads, bridges, and power stations,
and to engage in other sabotage activities. When
such’ tactics are employed, the troops, whether
they are parachuted from the JU 52 or landed
by the DFS 230, usually hold their positions a
limited time before being relieved by advancing
ground forces or attempting to work their way
back to their own lines.

6. Supply by Air

a. Porposes. As the complex of the war
changes, sustained operations on several fronts
forced the German Air Force to use defensively
aircraft that had previously been envisioned as
spearheading short, decisive victories. The sup-
ply situation has been so desperate on many oc-
casions that the German Army has had to rely
upon air transportation of personnel, supplies and
equipment for its existence. This was evident
in Russia, North Africa, and the Balkans first
as an attempt to reinforce the Wehrmacht; when
that failed, efforts were made to carry out eva-

. cuation by air. Although the JU 52 has been

the mainstay in these operations, the German Air
Force has employed nearly every type of its oper-
ational aircraft. Most recent application of the
defensive mission of the German Air Force trans-
ports has been the supply of isolated garrisons in
the Channel and Biscay ports and in other isolated
localities. These landings or dropping of supplies
are essentially emergency measures—carried on
when all other means of supply are interrupted.

b. MeTHODS. A landing operation, accom-
plished by power-driven aircraft or by freight-
carrying gliders, is the safest method of air sup-
ply if proper landing facilities are available.
Glider landings may be made in good or bad
weather after precise agreements on signals and
markers have been reached. Power-driven air-
craft have the additional asset of being able to
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the return trip. Supply-dropping operations have
been necessary in other instances. These usually
have been carried out by night, although some
have taken place during the day. Whichever
method is used, careful arrangements have to be

T

carry off wounded and make other evacuations. on.
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made as to the time and locality of the dropping,
and for the cessation of local defenses. Night
missions, moreover, necessitate increasing the size
of the dropping zone and more careful marking
of the approach and target area with flares and-
other signals.
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